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PREFACE 


MAINTENANCE INFORMATION MANUAL 
ORDERING PROCEDURE (IBM Internal) 


Individual pages of the 3350 Maintenance Information Manual 
can be ordered from the San Jose plant by using the Wiring 
Diagram/ Logic Page Request (Order No. 120-1679). In the 
columns headed “‘Logic Page” enter the page identifier infor- 
mation: sequence number, sheet number, part number, and 
EC number. Groups of pages can be ordered by including a 
description (section, volume, etc.) and the machine serial 
number. 


This manual was prepared by the IBM General Products 
Division, Technical Publishing, Department G26, San Jose, 
California 95193. 
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SAFETY 


CE SAFETY PRACTICES 


All cians Engineers are expected to take every safety 
precaution possible and observe the following safety prac- 
tices while maintaining IBM equipment: | 

1. You should not work alone under hazardcus conditions 
or around equipment with dangerous voltage. Always 
advise your manager if you MUST work alone. 

2. Remove all power, ac and dc, when removing or assem- 
bling major components, working in immediate areas of 
power supplies, performing mechanical inspection of pow- 
er supplies, or installing changes in machine circuitry. 

3. After turning off wall box power switch, lock it in the 
Off position or tag it-with a ‘‘Do Not Operate” tag, Form 
229-1266. Pull power supply cord whenever possible. 

4. When it is absolutely necessary to work on equipment 
having exposed operating mechanical parts or exposed 
live electrical circuitry anywhere in the machine, observe . 
the following precautions: 

a. Another person familiar with power off controls must 
be in immediate vicinity. 

b. Do not wear rings, wrist watches, chains, bracelets, or 

metal cuff links. 

Use only insulated pliers and screwdrivers. 

d. Keep one hand in pocket. 

e. When using test instruments, be certain that controls 
are set correctly and that insulated probes of proper 
capacity are used. 

f. Avoid contacting ground potential (metal floor strips, 
machine frames, etc.). Use suitable rubber mats, pur- 
chased locally if necessary. 

5. Wear safety glasses when: 

Using a hammer to drive pins, riveting, staking, etc. 

Power or hand drilling, reaming, grinding, etc. 

Using spring hooks, attaching springs. 

Soldering, wire cutting, removing steel bands. 

Cleaning parts with solvents, sprays, cleaners, chemi- 

cals, etc. 

Performing any other work that may be hazardous to 

your eyes. REMEMBER — THEY ARE YOUR EYES. 

6. Follow special safety instructions when performing special- 
ized tasks, such as handling cathode ray tubes and extremely 
high voltages. These instructions are outlined in CEMs 
and the safety portion of the maintenance manuals. 

7. Do not use solvents, chemicals, greases, or oils that have 
‘not been approved by IBM. 

8. Avoid using tools or test equipment that have not been ap- 
proved by IBM. 

9. Replace worn or broken tools and test equipment. 

10. Lift by standing or pushing up with stronger leg muscles — 
this takes strain off back muscles. Do not lift any equip- 
ment or parts weighing over 60 pounds. 

11. After maintenance, restore all safety devices, such as guards, 
shields, signs, and grounding wires. 

12. Each Customer Engineer is responsible to be certain that 
no action on his part renders products unsafe or exposes 
customer personnel to hazards. 

13. Place removed machine covers in a safe out-of-the-way 
place where no one can trip over them. 

14. Ensure that all machine covers are in piace before returning 
machine to customer. 

15. Always place CE tool kit away from walk areas where no 
one can trip over it; for example, under desk or table. 
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16. 
17. 


18. 
19. 


20. 


21. 


PREFACE/SAFETY [I 


Avoid touching moving mechanical parts when lubricating, 
checking for play, etc. 


When using stroboscope, do not touch ANYTHING — it 
may be moving. 


Avoid wearing loose clothing that may be eeuant in ma- . 
chinery. Shirt sleeves must be left buttoned or rolled above, 
the elbow. 


Ties must be tucked in shirt or have a tie clasp (preferably 
nonconductive) approximately 3 inches from end. Tie 
chains are not recommended. 


Before starting equipment, make certain fellow CEs and 
customer personnel are not in a hazardous position. 
Maintain good housekeeping in area of machine while per- 
forming and after completing maintenance. 


Knowing safety rules is not enough. 
An unsafe act will inevitably lead to an accident. 
Use good judgment - eliminate unsafe acts. 


ARTIFICIAL RESPIRATION 


General Considerations 


Start Immediately — Seconds Count 

Do not move victim unless absolutely necessary to remove 
from danger. Do not wait or look for help or stop to 
loosen clothing, warm the victim, or apply stimulants. 


. Check Mouth for Obstructions 


Remove foreign objects. 


After victim is breathing by himself or when help is 
available: 

a. Loosen clothing. 

b. Place victim on his side. 

c. Keep victim warm. 

Remain in Position 

After victim revives, be ready to resume respiration if 
necessary. 


. Call a Doctor 


Have someone summon medica! aid. 


. Don’t Give Up 


Continue without interruption until victim is breathing 
without help or is certainly dead, 


Rescue Breathing for Adults 


ue 


Place victim on back; lift neck 
and tilt head way back. (Quickly 
remove any noticeable food or 
objects from mouth.) 


>We 


. Pinch nose closed; make airtight seal around victim's 
mouth with your mouth; and forcefully breathe into 
victim until chest rises (expands). 


3. Continue breathing for the victim 12 times per minute 


4. 


WITHOUT STOPPING. 


If chest does not rise (expand), roll victim onto side 
and pound firmly between shoulder blades to remove 
blocking material. Also, try lifting jaw higher with 
your fingers. Resume rescue breathing. 
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DEV-I CONTENTS 


DEVICE INTERFRAME 
CABLE 


With C2 Module . 
Without C2 Module . 
BASIC DEV-I MAPs 


TROUBLE NOT FOUND 


DEV-I 90, 92, 168 
DEV-I 100, 102, 164 


DEV-I 104—499 


DEV-I 990 


REFERENCES TO OTHER SECTIONS 


Device Interface Description 

Data and Control Flow 

Tag Summary and Description 
Power Sequencing (without C2) . 
Power Sequencing (with C2) 
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OPER 92, 93 
OPER 96, 97 
OPER 98—106 
PWR 6 

PWR 306 


DEV-ICONTENTS [JEV-I | 


DEV-ICONTENTS DEV-I | 


_ DEVICE INTERFRAME CABLES (C2 MODULE) | 
See DEV-1 100 for 3350 without C2 ieee : C2 Module 
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Interframe 


V Row 
- (Pin Side) 


ame arama Control Module ee 
Ei B 


r——— Controller -———_ -——— Drive —-____ 


oc Ey 
Interframe 
Connector 


Line drivers | Connector Connector Connector 
or receivers | - 


1A1V2-A1A2 | 
A1V3-A1A3 


Special cable 


(see DEV-I 92) G 
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1A1U2-A1B2 | 


Line drivers 
or receivers 


Line drivers { 
or receivers | 
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Hinge Side 
A Row (Pin Side) 


A2 Board 3 


Line drivers | 
or receivers | 


Line drivers 
or receivers | 
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Drive A 


DEVICE INTERFRAME CABLES (C2 MODULE) 


A2 Control Modu le 


B2 Satellite Module 


Interframe 


ne a) 


S 


O1E 


Al Board Ey 
interframe Connector Hinge Side 


: | A Row (Pin Side) 
V Row 


Drive See ee 


o1c 
Interframe G 


Connector 


Connector Connector 


AIV2-A1A2 
A1V3-A1A3 | 
A1U2-A1B2 


Special cable 


(see DEV-I 92) ® 


Line drivers | 
or receivers § 


Line drivers ] 
or receivers § 
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DEVICE INTERFACE CABLES 


See DEV-! 102 for 3350 without C2 Module. @ 8 © 


A2F2 A2V4 A1V2 
+Device Bus In Bit O NPL B10 BO2 BO2 
1 BO7 BO4 BO4 
2 G03 BO5 BO5 
3 To Bog BO6 BO6 
4 G12 BO8 BO8 
5 Controller 04 B09 B09 
6 G05 B10 B10 
7 G13 B12 B12 
P J13 B13 B13 
A2G2 A2V4 A2V2 
+NPL Attn Select Bus Bit 0 U03 DO2 DO2 
1 U04 DO3 DO3 
2 U06 DO5 DO5 
3 7 U07 DO6 DO6 
4 a roller 808 «= «007_~—s«i07 
5 ae U10 DO9 DOS 
6 U11 D10 D10 
7 S12 D11 D11 
S S04 D13 D13 
A2F2 A2V5 A1V3 
+Device Out Bus Bit O NPL P10 BO2 BO2 
1 P12 BO4 B04 
2 U02 BO5 BO5 
3 S03 BO6 BO6 
4 From $12 BO8 BO8 
5 Controller U12 BO9 BO9 
6 U05 B10 B10 
7 U09 B12 B12 
Pp MO7 B13 B13 
A2L2 A2V5 A1V3 
+NPL Tag Bus Bit O J10 DO2 DO02 
1 PO3 DO3 DO3 
2 From J12 DO5 DO5 
P Controller J04 DO6 DO6 
+Device Tag Gate NPL JO2 DQ7 DO7 
+Device Sel Hold NPL M03 DOS DOS 
To A2G2 A2V5 A1V3 
Controller 
+File Tag Valid NPL pb $07 D13 D13 
A2T2 A2V2 A1U3 
—PLO Pulse Driver To D0O6 DO3 DO3 
+PLO Pulse Driver Controller DO5 DQO2 DO2 
To/From 
Controller 
+R/W Data D007 B12 B12 
-R/W Data BO5 B13 B13 


© 


A1H2(A1N2) 


BOS 
DOS 
BO9 
D10 
DO? 
DO2 
BO2 
DO6 
BO7 


A1K2(A1L2) 


D10 
DO7 
B13 
D12 
D13 
D11 
DO6 
B12 
B10 


A1K2(A1L2) 


M07 
‘U11 
$12 
$11 
U04 
S04 
$02 
Mog 
U03 


A1K2(A1L2) 


JO5 
G03 
G05 
G04 
PO9 
M08 


A1K2(A1L2) 
BO7 


A1H2(A1N2) 


BO4 
B03 


A1J2(A1M2) 


D13 
D12 


G 


A1A2 


BO2 
BO4 
BO5 
BO6 
BO8 
BO9 
B10 
B12 
B13 


A1A2 


DO2 
DO3 
DOS 
DO6 
DO7 
DO9 
D10 
D11 
D13 


A1A3 


BO2 
B04 
BOS 
BO6 
BO8 
BO9 
B10 
B12 
B13 


A1A3 


DO2 
DO3 
DOS 
DO6 
DO7 
DO9 


A1A3 
D13 


A1B3 


DO3 
DO2 


B12 
B13 


3350 CC0092 2358713 441301 441303 
Seq. 1 of 2 | Part No. 1 June 76 | 30 Jul 76 


© Copyright |BM Corporation 1976 


Special Cable 
BO2 DO2 
B04 DO4 
BOS DO5 
BO6 DO6 
BO8 DO8 
BO9 DO9 
B10 D10 
B12 D12 
B13 D13 
DO2 BO2 
DO3 BO3 
DO5 BOS 
DO6 BO6 
DO7 BO7 
DO9 BO9 
D10 B10 
D11 B11 
D13 B13 
BO2 DO2 
B04 D04 
BO5 DO5 
BO6 DO06 
BO8 DO8 
BO9 DO9 
B10 D10 
B12 D12 
B13 D13 
DO2 BO2 
DO3 BO3 
DO5 BO5 
DO6 BO6 
DO7 BO7 
DO9 BO9 
D13 B13 
DO3 BO3 
DO02 BO2 
B12 D12 
B13 D13 


O1E-A1V2 O01E-A1A2 


DO2 
DO4 
DOS 
DO6 
DO8 
DO9 
D10 
D12 
D13 


BO2 
BO4 
BOS 
BO6 


B08 


BO9 
B10 
B12 
B13 


O1E-A1V2 O1E-A1A2 


BO2 
BO3 
BOS 
BO6 
BO7 
BO9 
B10 
B11 

B13 


DO2 
DO3 
DO5 
D06 
DO7 
DO9 
D10 
D11 
D13 


O1E-A1V3 O1E-A1A3 


DO2 
D04 
DO5 
DO6 
DO8 
DO9 
D10 
D12 
D13 


B02 
B04 
BOS 
BO6 
BO8 
BOS 
B10 
B12 
B13 


O1E-A1V3 O1E-A1A3 


BO2 
BO3 
BOS 
BO6 
BO7 
BOS 


DO2 
DO3 
DO5 
DO6 
DO7 
DOS 


O1E-A1V3 01E-A1A3 


B13 


D13 


O1E-A1U2 0O1E-A1B3 


BO3 
BO2 


D12 
D13 


DO3 
DO2 


B12 
B13 


LH 


A1A2 


BO2 
BO4 
BO5 


~ BOG 


BO8 
BO9 
B10 
B12 
B13 


A1A2 


DO2 
DO3 
DO5 
DO6 
DO7 
DOS 
D10 
D11 
D13 


A1A3 


BO2 
BO4 
BO5 
BO6 
BO8 
BOS 
B10 
B12 
B13 


A1A3 


DO2 
DO3 
DO5 
DO6 
DO7 
DO9 


A1A3 
D1i3 


A1B3 


DO3 
DO2 


Bi2 
B13 


A1H2(A1N2) 


BOS 
DO5 
BO9 
D10 
DO7 
DO2 
BO2 
DO6 
BO? 


A1K2(A1L2) 


D10 
DO7 
B13 
D12 
D13 
D11 
DO6 
B12 
B10 


A1K2(A1L2) 


M07 
U11 
U12 
$11 
U04 
$04 
S02 
MO9 
U03 


A1K2(A1L2) 


JO5 
G03 
G05 
G04 
PO9 
M08 


A1K2(A1L2) 
BO7 


A1H2(A1N2) 


BO4 
BO3 


A1J2(A1M2) 


D13 
D12 


@ 


A1V2 


BO2 
BO4 
BO5 
BO6 
BO8 
BO9 
B10 
B12 
B13 


A1V2 


DO2 
DO3 
DO5 
DO6 
DO7 
DO9 
D10 
D11 
D13 


A1V3 


BO2 
BO4 
BOS 
B06 
BOS 
BOS 
B10 
B12 
B13 


A1V3 


DO2 
DO3 
DO5 
DO6 
DO7 
DO9 


A1V3 


D13 


A1U3 


DO3 
DO2 


B12 
B13 


Special Cable 
BO2 D02 
BO4 D04 
BO5 DO5 
BO6 DO6 
BO8 DO8 
BO9 DO9 
B10 D10 
B12 D12 
B13 D13 
DO2 BO2 
DO3 BO3 
DO5 BO5 
DO6 BO6 
DO7 BO7 
DO9 BO9 
D10 B10 
D11 B11 
D13 B13 
BO2 D02 
BO4 D04 
BO5 DO5 
BO6 D0O6 
BO8 D08 
BO9 DOg 
B10 D10 
B12 D1i2 
B13 D13 
DO2 BO2 
DO3 BO3 
DO5 BO5 
D06 BO6 
D07 BO7 
DO9 BO9 
D13 B13 
DO3 BO3 
DO2 BO2 
B12 D12 
B13 D13 


01E-A1V2 


DO2 
D04 
DOS 
DO6 
DO08 
DO9 
D10 
D12 
D13 


01E-A1V2 


B02 
B03 
BOS 
BOG 
BO7 
B09 
B10 
B11 
B13 


O1E-A1V3 


DO2 
DO4 
DO5 
D0O6 
DO8 
DO9 
D10 
D12 
D13 


01E-A1V3 


BO2 
BO3 
BO5 
B06 
BO7 
BO9 


01E-A1V3 
B13 


01E-A1U2 


B03 
BO2 


D12 
D13 


01E-A1A2 


BO2 
BO4 
BOS 
BO6 
BO8 
BO9 
B10 
B12 
B13 


01E-A1A2 


DO2 
DO3 
DO5 
DO6 
DO7 
DO9 
D10 
D11 
D13 


01E-A1A2 


BO2 
BO4 
BOS 
BO6 
B08 
BO9 
B10 
Bi2 
Bi3 


01E-A1A3 


DO2 
DO3 
DO5 
D0O6 
DO7 
DO9 


01E-A1A3 
D13 


01E-A1B2 


DO3 
DO2 


B12 
B13 
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LN 


A1A2 


BO2 
BO4 
BOS 
BO6 
BOs 
BO9 
B10 
B12 
B13 


A1A2 


DO2 
DO3 
DOS 
DO6 
DQ7 
DOY 
D10 
D11 
D13 


A1A3 


BO2 
B04 
BOS 
BO6 
BO8 
BO9 
B10 
B12 
B13 


A1A3 


DO2 
DO3 
DO5 
DO5 
DQ7 
DOS 


A1A3 
D13 


A1B3 


DO3 
DO2 


B12 
B13 
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A1H2(A1N2) 


BOS 
DO5 
BO9 
D10 
DO? 
DO2 
BO2 
DO6 
BO7 


A1K2(A1L2) 


D10 
DO7 
B13 
D12 
D13 
D11 
DO6 
B12 
B10 


A1K2(A1L2) 


MO7 
U11 
U12 
$11 
U04 
S04 
S02 
Mog 
U03 


A1K2(A1L2) 


JO5 
G03 
G05 
G04 
PO9 
Mos 


A1K2(A1L2) 
BO7 


A1H2(A1N2) 


BO4 
BO3 


A1J2(A1M2) 


D13 
D12 


A1V2 


BO2 
BO4 
BO5 
BO6 
BO8 
BOS 
B10 
B12 
B13 


A1V2 


DO2 
DO3 
DO5 
DO6 
DO7 
DOY 
D10 
D11 
D13 


A1V3 


BO2 
BO4 
BOS 
B06 
B08 
BO9 
B10 
B12 
B13 


A1V3 


DO2 
DO3 
DO5 
D06 
DO7 
DO9 


A1V3 
D13 


A1U3 


DO3 
DO2 


B12 
B13 


A2V4 A2F2 
BO2 B10 
B04 _—-BO7 
B05 G03 
B06 B09 
B08 G12 
Bog J04 
B10 G05 
B12. G13 
B13. J13 
A2V4 A2G2 
D02 03 
DO3 U4 
DOS U06 
DO6 ~—-U07 
DO7 ~—S08 
DO9 ~=—-U10 
D10.—«U11 
D11 $12 
D13. S04 
A2V5 A2F2 
BO2 P10 
B04 P12 
BOS U02 
B06 S03 
BO8 S12 
BO9 =-U12 
B10 U05 
B12 u0g 
B13. MO7 
A2V5  A2L2 
DO2 = J10 
DO3 P03 
DOS =: U12 
DO6 ~—-U04 
DO7 ~—-ud2 
DO9 = M03 
A2V5 A2G2 
D13. S07 
A2V2 A2T2 
D03=—s«D06 
DO2 DOS 
B12 DO7 
B13. BOS 
DEV-I 92 


DEVICE INTERFRAME CABLES" 


See DEV-I 90 for 3350 with C2 Module. - B2 Satellite Module 


O1E 
Interframe 
Connector 


Connector Connector 


Terminator 


Special cable 


Drive A 


© 


Line drivers 
or receivers 


A1K2 
A1H2 


Drive B 


Line drivers 
or receivers 
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Satellite Module eg ee ene = 


(see DEV-1 102) 2 


DEVICE INTERFRAME CABLES DEV-I 100 


B2 Satellite Module 


Control Module 


1 os 
Interframe 
Connector 


O1E 
Interframe Connector 


ae 


Hinge Side 
A Row (Pin Side) 


V Row 
ae A1A2 A1B2 (pin Side) 
A1U3 A1A3 A1B3 
A1V3 - 


Contr Module ae ee 
4 | | Pa 


re ges Drive See ener ee rs Controller x 


O1E | 
Interframe 
Connector 


Connector Connector Line drivers 


or receivers 


Connector 


A1V2-A1A2 
}A1V3-A1A3 
| A1U2-A1B2 


Drive A 


A1K2 
A1H2 


Line drivers 
or receivers 


Line drivers | 
or receivers 


DEVICE INTERFRAME CABLES DEV-I 100. 
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DEVICE INTERFACE CABLES , DEVICE INTERFACE CABLES DEV-I 102 
See DEV-! 92 for 3350 with C2 Module. @ © °C} Dp) e @ GC) © rs) Kk) 
A1A2 A1H2(A1N2) A1v2 Special Cable A1v2 A1A2 A1A2 A1H2(A1N2) A1V2. sa A2F2 
+Device Bus In Bit 0 NPL BO2 BOS B02 BOo2 p02 Do2 B02 B02 BOS B02 B02 B10 
1 B04 DO5 BO4 B04 =-~»04 Do4 B04 B04 DOS B04 B04 B07 
2 BOS Bog BOS BOS  DO05 DO5 BO5 BOS Boo BOS BOS G03 
3 a B06 D10 BOG BO6  DO06 DOG BOG BOG D10 BOG BOG B09 
4 Controller B08 DO7 BOs B08 DO8 DO8 B08 B08 DO7 BO8 BOs G12 
5 BO9 D02 B09 B09 p09 Dog Bog Bog Do2 BOO BOO J04 
6 B10 B02 B10 B10 D10 D10 B10 B10 B02 B10 B10 G05 
7 B12 DOG B12 B12 D12 D12 B12 B12 Do6 B12 B12 | G13 
p B13 B07 B13 B13. 13 D13 B13 B13 BO7 B13 B13 313 
A1A2 A1K2(A1L2) A1Vv2 A1V2 A1A2 A1A2 A1K2(A1L2) A1V2 A2v4 A2G2 
+NPL Attn Select Bus Bit 0 p02 D10 p02 DO2 B02 BO2 Do2 Do2 D10 p02 p02 U03 
1 03 DO7 D03 DO3  ~—«B03 B03 p03 DO3 DO7 DO3 DO3 U04 
2 DOS B13 DOS DO5 B05 BO5 DOS DO5 B13 DO5 DO5 U06 
3 a DO6 D12 p06 DO6 «BG BOG DOG DOG D12 DOG DO6 U07 
4 estas 1007 D13 DO7 DO7 ~—swBO7 BO7 DO7 DO7 D13 DO7 DO7 S08 
5 DO9 D11 Dog DO9 ~—s- BO Bog Dog Dog D11 Dog Dog U10 
6 D10 DOG D10 D10  ~—-B10 B10 D10 D10 DOG D10 D10 U11 
7 D11 B12 D11 Di1—s«B11 Bit D11 D11 B12 D11 D11 S12 
S D13 B10 D13 Di3.—s«éB13 B13  -p13 D13 B10 D13 D13 S04 
A1A3 A1K2(A1L2) A1V3 A1V3 A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A2F2 
+Device Out Bus Bit 0 NPL B02 MO7 B02 B02 p02 p02 BO2 BO2 Mo7 B02 B02 P10 
1 B04 U11 BO4 B04 D04 D04 BO4 B04 U11 B04 =—s—i(iéi P12 
2 BOS U12 BOS BOS  DO05 DO5 BOS BOS U12 BOS BOS U02 
3 BOG S11 BOG BO6  DO6 DO6 BOG BOG S11 BOG BOG S03 
4 Fron BOs U04 BOB BO8 DOB DO8 BO8 BO8 U04 BO8 B08 S12 
5 Controller BOS S04 BO9 BOo9  D09 Dog Bog BO9 S04 Bog Bog U12 
6 B10 S02 B10 B10 D10 D10 B10 B10 S02 B10 B10 U05 
7 B12 Mog B12 B12. 12 D12 B12 B12 Mog B12 B12 U09 
P B13 U03 B13 B13. D1 D13 B13 B13 U03 B13 B13 MO7 
A1A3 A1K2(A1L2) A1v3 A1V3 A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A2L2 
+NPL Tag Bus Bit 0 Do2 JO5 Do2 DO2. ~—- B02 BO2 bo2 p02 JO5 p02 p02 J10 
1 D03 G03 D03 D03 —«&BO3 BO3 DO3 DO3 G03 DO3 DO3 PQ3 
2 From DO5 G05 DOS DO5 BOS BOS DOS DOS G05 DOS DO5 J12 
p Controller DOG G04 DOG DO6 B06 BOG DOG DOG G04 DOG DOG JO4 
+Device Tag Gate NPL D07 Pog DO7 DO? ~—«BO7 BO7 DO7 DO7 Pog DO7 DO7 JO2 
+Device Sel Hold NPL DOO MO8 Dog DO9 B09 BO9 Dog Dog Mo8 Dog Dog MO3 
Peele | ~ATAS A1K2(A1L2) A1V3 3 : A1V3 A1A3 A1A3 A1K2(A1L2) A1V3 A2V5 A2G2 
+File Tag Valid NPL mainly D13 BO7 D13 D13.— «B13 B13 D13 D13 BO7 D13 D13 S07 
A1B3 A1H2(A1N2): A1U3 A1U2 A1B2 A1B3 A1H2(A1N2) A1U3 A2v2 A2T2 
-PLO Pulse Driver 6 D03 BO4 D03 DO3 B03 B03 D03 DO3 B04 DO3 D03 DO6 
+PLO Pulse Driver Controller  _DO2 B03 p02 DO2 ~=—-B02 B02 p02 p02 B03 DO2 DO2 DOS 
To/From | 
Controller | A1J2(A1M2) A1J2(A1M2) 
+R/W Data B12 D13 B12 B12. D112 D12 B12 B12 D13 B12 B12 DO7 
-R/W Data B13 D12 B13 B13. -~D13 p13 B13 B13 D12 B13 B13 BOS 
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aEETS 


NO ADDRESS RETURNED AFTER SELECT 


No Attention Select Bus lines were active after a Select 
was issued to a drive in CE Mode. 


Select CE Mode switch for 
desired drive. 


MICFL 20 
MICRO 10 


Run device checkout 
microdiagnostics. Start 
with routine A1. 


Yes 


Error Analysis 


Exit to MICRO section and 
follow instructions for the 


first failing Error Code. 


MICRO 


Maintenance procedure 
complete. 


START 500 


Note: For example, if 4 modules are connected to the same 
controller and modules 3 and 4 fail but modules 7 and 2 do 
not, the problem is probably in the device interface cables 
between modules 2 and 3 (see DEV-1 100 or DEV-! 90 with 
a C2 Module installed). 


Yes 


Microdiagnostic 


No address returned 
after selection. 


CE Mode switch 
in the Off position 


Verify that the following | 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 


In the controller: 
A2V2 
A2V4 
A2V5 


In the drive: 
A1iV2 
A1V3 
AiA2 
A1A3 


(See Note.) 


Trouble No 

corrected 
For missing voltages: 
+6 Vde at A1K2 (A1L2)B11 
—4 Vdc at A1K2 (A1L2)BO6 

No 
Voltages missing 
; = 
Any voltage measuring less = oo 


than 70% of its rated 
potential is considered 
Missing. : 
Go to the PWR section to 
isolate the voltage problem. 


Drive (A1 Board): 


—4 Vde — PWR 255 
+6 Vdc —- PWR 260 


PWR 
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Check 


With the CE Mode switch 
in the A or B position, 
check for +24 Vdc at: 
A1A5B03 — Drive A 
A1V5B03 — Drive B 


+24 Vdc 
present 


Check the CE Mode switch. 
Use PWR 272 to isolate the 
problem, 


Repair or replace as required. 


PWR 272 


Maintenance procedure 


complete. 


START 500 


Yes 


MICRO 


No address returned. 


More than one 
drive failing 


Replace Card 
A1K2(A1L2) Drive 


Trouble 
corrected 


Leave the failing drive in 
CE Mode and turn all other 
CE Mode switches off. 
Push the Attention push- 
button on all drives taken 
out of CE Mode 


MICFL 50 
MICRO 10 


Microdiagnostic 


Loop test 1 and bypass 
errors: 


1. Load routine A2 
2. Enter 10, 01,01, 00 


Scope 


Sweep 10 us/div 
Trigger 


Slope (—) 
A2L2J511 
—MST RAS TP 


NO ADDRESS RETURNED AFTER SELECT 


DEV-I 104 


Yes or 
don’t know 


Terminator in Jast drive 
(see DEV-! 100). 


In controller if all drives — 
failing: 

A2L2 

A2F2 

A2M2 

A2H2(A2J2) SWFE 
A2G2 } 


When replacing 
A1K2(A1L2) and/or A2G2, 
check the addressing 

jumpers. See INST 6. 


Trouble 
corrected 


Use the Circuit Description 
on DEV-! 106 and the 


Analysis Procedure on 
DEV-! 108 to isolate the 
problem. 


Trouble Yes 
corrected 
Maintenance procedure 
No complete. 
DEV-! 990 


START 500 


NO ADDRESS RETURNED AFTER SELECT 


Replace Cards 


In failing drive: A1K2(A1L2), 


DEV-I 104 


NO ADDRESS RETURNED AFTER SELECT — 


Circuit Description 

The A210 Error Code indicates that no drive physical address was 
returned on the Attention Select Bus @@ after selection. A 

Select was sent (Tag ‘83’) to a drive in CE Mode, the micro- 
program issued a Sense Physical Address (Tag ‘04’ Bus ‘01’), 

and found all Attention Select Bus lines inactive. The add- 

ress of the drive in CE Mode should activate the correspond- 

ing Attention Select Bus line (drive 0 = Attention Select Bus 

Bit O line is active, drive 1 = Attention Select Bus Bit 1 line 

is active, etc). See Figure |. | | 


To determine drive addresses, see INST 6. DEV-I 164 shows 
the Attn Sel Bus in detail. 
Figure |. Attn Sel Bus Bits Pin Locations @ 


| +Attn Sel Bus NPL 
| A2G2 


+NPL Attn Sel Response 
ATK2 (A1L2) 


-U03 


1 Of D10 
I | Uo4d DO7 
| 2 | U06 B13 
| 3 U07 D12 
| 4 S08 D13 
5 U10 D11 
6 U11 DOG 
7 $12 B12 


See OPER 92 for additional theory. 


Note: See DEV-l 100 (DEV-1 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


3350 CCO104 | 4 | 441300. | 441303 


Seq. 2 of 2 Part No. 


| 31Mar 76 | 30Jul76 | 


NO ADDRESS RETURNED AFTER SELECT | DEV-I 106 


A2L2 - be dl A1K2 (A1L2) 
BDxxx _ | aon. rele Soha A2G2 - 


ce Bus | BU200 = WLxxx 3 © FILE | | BF190 | 

sce ae 4 Device Tag Bits O—2 NPL »___NPL Tag Bits 0-2 reas ey | | 

| | Device Tag Gate NPL | i -  WLxxx. BU300 - . BUS | 
a = Attn Sel Response _ | 


| _ Select Hold NPL | Bits O—7 NPL | | | \ Attn Sel Bus Bits 0-7 vO 


: NPL Select Hold 


[L*™_MST-RAS TP_ | NPL Outbus | 
| Bit 3. a (See Note.) 
Ho Wrt Gate } neu OutbusigA 
| ebit4 


CE Switch Selected 


A(B) 


© 


cae 2 (See Note.) Oe | 
rausoor [Parca , 


| Device Outbus Bit 3 NPL | 
Device Outbus Bit 4 NPL 


A2G2 | | A2mM2 

eee | | oh ee From next drive 
}POLLAND | interframe 
peeLECTION 2 connector 01E 


1A®) Drive 
IL Selecting] bee Nore) 
| Conn 
A1A3 
WLxxx 


To next drive 
-interframe connector O1E 
(see DEV-I 100). 


NO ADDRESS RETURNED AFTER SELECT DEV-I106 =| 


; nay aX oat. ey wart ao greniny, . ~ os oy tt fof 

hy “ sh th a £ ™ ™ a S é & » y. ™, i a é , é , » a "9 é *, “hy 
“| it it a be i} } : i td \ ) i” ae 
y PF - ne 4 ” ¥ oe | _ $ ed o ‘ ‘ i 3 : i Ne Pare yw cn wy w 


: "te — oe 
oo FR Se ens gears 
| i i \ . 
, , A 
k q pa r 2 
Roe miele? fate fuitte 


NO ADDRESS RETURNED AFTER SELECT NO ADDRESS RETURNED AFTER ce DEV-I 108 


Analysis Procedure , 
Scope the +Selected A(B) @ line for the drive in CE Mode. 
Selected A(B) becomes Normal Attn (KK150, KL150). Normal 
Attn and the addressing jumpers activate Attn Sel Response. 
If +Selected A(B) @Pis + level (MST-1), scope the Attn Sel 
Bus Bit® line. If the Attn Sel Bus Bit line is —level (NPL) 
during Tag ‘83’ time, check the following: 

The address jumpers on A1K2 (A1L2) card (KK130, KL130) 


(see INST 6). 
The Attn Sel cables and connectors (see DEV-I 164). 


If +Selected A(B) Oi — level (MST-1), all of the following 

conditions must be satisfied at Tag ‘83’ time for a drive to 

select: | : Legend: C—) Inactive 
+Select Gate A(B) is + level (MST-1). aummm Active level 
+NPL Outbus Bit 4@gp is — level (NPL). W272 Tolerance 
+NPL Select Hold @@ is + level (NPL). —oo 7 
+NPL Outbus Bit 39 is + level (NPL). fine Line Name 
—CE Switch is — level (MST-1) (KK140, KL140). 

+Select Gate is activated by decoding the Tag Bus as 000. 
+NPL Tag Bus Bits 0, 1, and 2@are — level (NPL). 
+NPL Tag Gate Cis + level (NPL). 

If NPL Outbus Bit 4 is + level (NPL), it prevents the drive 

from selecting. 


If Rd Wrt Gate Gis — level (MST-1), it causes bit 4 to 
be active. 


+NPL Select Hold is activated by —Drive Selecting CG. 


7) 
> 
) 
bee 4 
o> 


Test Point 


—MST RAS TP A2L2 J11 


A1K2 (A1L2) M08 


+NPL Select Hold KK100 (KL100) 


See Figure 1 on 
DEV-I 106 for pin locations. 


o 

@ 

necro ecotioa [azure |@ 

vecaanore | wren anaonans [@ 

seaman freroncy [araanare (@| 
ol ___ 
1) 


+Attn Sel Bus Bit O—7 NPL 


7 


9 
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NO ADDRESS RETURNED AFTER SELECT DEV-I 108 


MULTIPLESELECTIONERRORS ttt section enors ~ DEV-L 112 


ss ? | MICRO oe | . & | —_  .. Yom €> | _ See Sense Byte 4 for Attn FSI 
When a drive is selected, one and only one unique physical | A. : Sel Bus values. The only 
ad it i | ; : bit that should be on is the 
address bit is expected on the Attention Select Bus , 

tiers : ee : one that represents the 
If multiple Attention Select Bus bit lines are active at the No | physical address of the drive 
same time, a Check 1 of s@ occurs. The Check 1 of 8 ) selected (see Figure 1). 
e . ! . 
activates the Drive Selection error (Bus In bit 2). 


Drive Multiple Selection 
error. More than one 
\ drive selected or Check 1 


3350 C2 Module 


installed Refer to the low-order byte, 


of 8 is always on. Exit to isolation procedure. bits 5, 6, and 7 of the failing 
y Return here if the problem | channel unit address to de- 
oe isnot resolved. _ | termine the drive selected. 

Ves _ More No Exit to isolation procedure. B ‘es | r Either no drive or more t 
than one CE Mode WiEcRO ia) Return here if the problem | , than one drive was ' 

switch is on is not resolved. | | 1 selected, 

Display and Record | DEV-i 162 and Return se aes _J 
: Microdiagnostic Error Mes- ee ———-—-t—-— —-— — 
Select CE Mode switch sage Byte 2 for physical MICRO 10, MICFL 50 _ [The following test exercises 
“for desired drive. | address: See Figuied DEV-I 167 and Return 7 | Microdiagnostic =| | the circuits that cause this | 
. re 1, . failure. 
MICRO 10, MICFL 50 igen: test 1 and ee eee I6 sess ai rece 
eae: Microdiagnostic | errors: 
MICRO 10 A drive is = (> besdetnneAs MICFL 50 
MICFL 20 . | Yes installed representing Loop test 1 and bypass Microdiagnostic 


2. Enter 10, 01,01, 00 


the extra physical 


Run device checkout 


CE Mode switch on drive No 
causing the extra physical 


errors: 
1. Load routine A2 
2. Enter 10, 01, 01, 00 


Run test 1: 
1. Load routine A2 
2. Enter 10, 01, 00 


| microdiagnostics. Start 
| with routine A1. 


address bit in Error Replace Cards 


Message Byte 2: 


| A2G2 (See Note.) 


| | Drive A A1K2B05 | A2L2 Voltages for stability and 
| Drive B A1L2B05 | A2K2 Sweep 20 s/div eae while test is 
No : - Trigger | 
, hon. | es ps 
: ae ae ee . Slope (—) —4 Vdc in drive at: 
— level (MST-1) ” A2L2J11 A2K2(A1 2) B06. 
r —MST RAS TP —4 Vdc in controller at: 
1 Yes Turn CE Mode switch off. : Trouble No Ch 1 A1K2(A1L2)P09 A2G2B06. 
3 Push the Attention push- corrected +NPL Tag Gate + 6 Vdc in drive at: 
button. The level should volts/div 0.2 BEE A1K2(A1L2)B11, 
ae Awe shift to + level (MST-1). probe x10 rer : + 6 Vdc in controller at: 
Exit to MICRO section Replace Cards | Ch 2 A2G2* A2G2B11 
| and follow instructions fackailinecdr, : +Attn Sel Bits 0-7 NPL See PWR 290 for drive and 
he fi ili Mina Mainte volts/div 0.2 PWR 90 for controller. 
under the Tirst failing A1K2(A1L2) (See Note.) apiece ead probe = x10 ae 
Error Code. complete. 114 


In controller if all drives 
failing: 

A2G2 (See Note.) 
A2L2 
A2K2 


*See Figure 1 on DEV-I 
114 for pin locations. 


~ CE Mode 
switch level shifts 
correctly 


is Fault Symptom Code 


is 9120, suspect —Status 
| Byte Op 04 on A2G2 
(BF110) is failing. This 
line gates the Attn Sel Bus 


No | Figure 1. Microdiagnostic 
Error Message Byte 2 Chart 


S Display Microdiagnostic 


Use the Analysis Procedure 
and diagrams on DEV-I 114 


. Short in CE Mode 


| 
| 
i 
| 
é isolate the problem. l 
MICRO START 500 | Error Message Byte 2 con | to iso ; { 
switch or cable in Y1 taining the physical address to storage control. | 
COANECTOR: of the drive selected. The if Fault Symptom Code | 
Trouble 2. Cable in A1A5. bit representing the phy- i : ae eae +Device | 
eolientee See ALD page KK180 sical address for the drive No Trouble | in6 ate NPL on A2L2 | 
in CE Mode should be the | | 230) is failing. Con- | 
(KL180) to isolate the inc corrected 
only bit active troller Addressed and 
problem. nid ne oe Selected Tag Gate activate , 
rive Attention | 
Selected | Select Bus | Device Tag Gate NPL. See 
) — : ( CTL-! 300 and 302 for 
1000 0000 } Maintenance procedure se the descriptions and | description. : 
0100 0000 complete. lagrams on DEV-!1 106 | 
se a procedure 0010 0000 DEV-1 990 : and 114 to monitor the L ered ey ---4 
0001 0000 failing circuits. 
Note: When replacing A1K2(A1L2) and/or / A2G2, check the | | : ee Wes | 
addressing ugapers See INST 6. | em 53 : | : | 0000 0010 START 500 DEV-1 106 
| | 0000 0001 DEV-1 114 : 
START 500 
3350 CCO108 | 2358345 | | 441300 | 441301 | 441303 | | 
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a, gl y an 4 I an Se ed wy _Y 4 <P ae , «+ NF a 4 ae y OF ae A 


Cc € 


MULTIPLE SELECTION ERRORS 


Circuit Description 


The A212 Error Code indicates that multiple Attention Select 
Bus Bit lines are active or the Check lof 8 @ circuit is 
failing. 


Analysis Procedure 


Microdiagnostic Error Message Byte 2 indicates the drive(s) 
selected. Determine the Attention Select Bus Bit line that is 
active (drive in CE Mode) for this test and place the scope 
probe on one of the active error lines and continue scoping. 


+Attn Sel Bus Bits 0-7 NPL@ pine is active because of the 
error caused by: 


@ Miswired address jumpers on Al K2(A1L2) card KK130 
(KL130). See INST 6. 


@ —Normal Attn is — level (MST-1) KK130(KL130), but 
should be + level (MST-1). 


—Normal Attn KK130(KL130) is active when +Selected A(B) 
Gis active (MST-1). 


+Selected A(B) is active (MST-1) when: 


+Select Gate A(B) @ is + level (MST-1). 
CE Switch E | is active KK140(KL140). 


+Select Gate A(B) is active when the decode of the Tag Bus is 
zeros and the NPL Tag Gate() is active. If the Tag Gate is 
active for too long a time, both drives of the module under 
test select. 


See OPER 92 for additional theory. 


Note: See DEV-/! 100 (DEV-! 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


( ¢ 


A2L2 
BD230 Conn Conn 


A2V5 DO7 A1V3D07 
Eo hs 
CONTROLS 
Device Tag Gate NPL Ei ii 
asst RAS TP 


(See Note.) 


A2G2 
BFxxx 


POLL AND 
SELECTION 
Selected Tag Gate 
9 Controller Addressed 


Line Name 


—MST RAS TP 
+NPL Tag Gate 


+Select Gate A(B) 


+Selected A(B) 


+CE Switch 
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KK100 (KL100) 
KK120 (KL120) 


KK160 (KL160) 


Le +Attn Sel Bus Bits 0-7 NPL BF 160 See Figure 1. 


+Check 1 of 8 


BF 200 A2G2 $13 
cxwaorwevgo | 


CCCECCOCCEOCEE 


MULTIPLE SELECTION ERRORS DEV-I 114 


C C A2G2 
onn onn 
A1K2 (A1L2) AlV2 AWA BF190 

KK xxx (KLxxx) WLxxx BU300 

FILE NPL Attn Sel Attn Sel Bus 
NPL Tag Gate Resp Drive Bits 0-7 NPL 

Q fs Select 
fey Selected (See Note.) 
Xt) 


F igure 1. Attn Sel Bus 
Bits Pin Locations 


+Attn Sel Bus 
NPL A2G2 @) 


Conn 

A1A3 

WLxxx 
To next drive 
interframe connector O1E 
(see Note) 


From next drive 
interframe connector O1E 
(see Note) 


“OOP WN = © 


DEV-I 164 shows the Attention Select Legend: C—— Inactive 
Bus in detail. To determine drive address gums Active level 


see INST 6. Tolerance 


Test Point 


A1K2 (A1L2) PO9 Tag ‘83’ 


A1K2 (A1L2) P13 


A1K2 (A1L2) G12 


, One bit should be | 
' active at this time. ! 


; A212 Error Code if | 
| not off at this time. 


HOBO 


MULTIPLE SELECTION ERRORS DEV-I 114 


NO TAG VALID 


The drive forces NPL Tag Valid 
Device Interface checks exist. 


3350 CC0114 2358346 
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MICRO 


to the controller even if 


No Tag Valid after Tag 
‘89". 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 

seated properly: 


In the controller: 
A2V5 


In the drive: 
A1V3 
A1A3 


See DEV-!I 100 (DEV-1! 90 
with a C2 Module installed) 
for cabling details. 


Yes Trouble 


corrected 


A1K2 (A1L2) 
A1E2 (A1R2) 
A2L2 
A2G2 
A2K2_ 


} Drive 


Controller 


Trouble 
corrected 


Maintenance procedure 
complete. 


START 500 


441300 441303 441310 
31 Mar 76 30 Jul 76 27 Jun 80 


No 


MICRO 


No Tag Valid after Tag 
‘83’. 


When replacing | 
A1K2 (A1L2) and/or A2G2, 

check the addressing jumpers. 
See INST 6. 


MICFL 50 
MICRO 10 


Microdiagnostic 


Loop test 1 and bypass 
errors: 


1. Load routine A2 
2. Enter 10, 01, 01, 00 


Sweep 10 us/div 
Trigger 
Slope (—) 
A2L2 J11 
—MST RAS TP 
Ch 1 A1K2 (A1L2) POQ 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


Use the Analysis Procedure 
on DEV-! 118 and the Ch 2 
probe to isolate the 
problem. 


Trouble 
corrected 


No 


DEV-1 990 


DEV-1 118 


| 
bi 


Device Interface error. 


suspect that +NPL Tag Bus; 


it 2 line is failing. 


NO TAG VALID 


aa 


DEV-! 430 


Missing Tag Valid. 7 


suspect that +NPL Tag z, 


| Valid line is failin 
g. 
al ‘METRES J 


The following test exercises 
| the circuits that cause this | 


failure. 
sit el 


MICFL 50 
MICRO 10 


Microdiagnostic 


Loop test 1: 


1. Load routine A2 
2. Enter 10,01, 00 


Voltages for stability and 
correct level while test is 
looping: 


—4 Vdc in drive at: 
A1K2(A1L2)B06 


—4 Vdc in controller at: 
A2L2 B06 


+6 Vdc in drive at: 
A1K2(A1L2)B11 


+6 Vdc in controller at: 
A2L2 B11 


See PWR 290 for drive :and 
PWR 90 for controller. 


Use the description and | 
diagrams on DEV-1 118 
to monitor the failing 
circuits. 


DEV-I 116 


nNoTacvaLiD DEV-[ 1 16 


NO TAG VALID 


Circuit Description 


Sense Interface (Tag ‘89’) or a Select (Tag ‘83’) did not return 
a+NPL Tag Valid to the controller. Tag Resp@in the 
controller is developed from +NPL Tag Valid. 


Analysis Procedure 


+Tag Resp @is active (MST-1) when +File Tag Valid NPL @ 


is active. 


+File Tag Valid NPL is active when +NPL Tag Valid @ in the 
drive is active. 


DURING TAG ‘89° TIME 


+NPL Tag Valid is active when: 
+Sense Interface A(B) is + level (MST-1). 
+Selected A(B)@) is + level (MST-1). 
+Sense Interface is active (MST-1) when: 
+NPL Tag Gate is + level (NPL). 
+NPL Tag Bus Bit 0 is — level (NPL). 
+NPL Tag Bus Bit 1 is — level (NPL). 
+NPL Tag Bus Bit 2 is + level (NPL). 
+NPL Tag Bus Bit P is — level (NPL). 


DURING TAG ‘83’ TIME 


+NPL Tag Valid is active when: 
+Selected A(B) is + level (MST-1). 
+NPL Tag Bus Bit 0, 1,2 is — level (NPL). 
+NPL Tag Bus Bit P is + level (NPL). 
+Selected A(B) @ is active when NPL Select Hold is active. 


See OPER 92 for additional theory. 


Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


A2L2 

ake Conn roe 
anes BUS A2V5 Al 
anes LS BU200 WLxxx 


Device 720 Bus Bits O—2,P NPL 


(See Note.) 
MST RAS TP 
A2G2 A2K2 
BF160 BE150 


ASSM BUS 


1 


POLLING 
SELECTION 


Figure 1. NPL Tag Bus Bits Pin Locations 


| +NPL Tag Bus 
A1K2 (A1L2) © 


File Tag Valid NPL d\ 


Tag Resp Dlyd Tag Response 


0 JO05 
1 G03 
2 G05 
P G04 


Chart 
mit Line Name Test Point 


a a 
rasan avons [ance 
fieieew —_—esnecee [ae 
far tasaawece [conc [Serawe 
fareiieas) [enone [aim 
craw ecw [ain 
rere [erm [om | 
cv ewe fem 


ee [efe|=[e]>|-|Fe 
OOoOggooOo 
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NPL Tag Bus 
Bits O—2,P 


| | NPL Tag Gate 


Conn 
A1A3 
WLxxx 


notacvaLp DEV-1 118 


‘Conn Conn 
A1K2 (A1L2) A1V3D13 A2V5D13 
QE m1 WLxxx BU300 
PFILE 
B vo Tag Valid i? i eG 
(D sense (See Note.) 


O sers: , A(B) 
> A(B) 


To next drive 
interframe connector 


O1E (see Note) Goan 


A1A3 
WLxxx 


From next drive 
interframe connector 
01E (see Note) 


Legend: C—— Inactive 
aummms Active level 
Tolerance 


Tag ‘89’ Tag ‘83’ 


Bit 2 shown active. 


A215 Error Code A211 Error Code 
ifno Tag Valid. _ if no Tag Valid. 


-NO TAG VALID 


DEV-I 118 


TAG BUSPARITY CHECK a, Mates .* ies “tee, tac pus parity cuecx DEV-1120 — 


A drive is selected and no +NPL Tag Valid@ returned | 7 7 MICRO 
to the controller because of a Tag Bus Parity error. | | . 


Tag Bus Parity Check. 


MICFL 50 
MICRO 10 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
‘that the connectors are 
seated properly: 


Loop test 1 and bypass 
errors: . 

1. Load routine A2 
2. Enter 10,01,01,00 


in the controller: 
A2V5D06 


In the drive: 
A1V3D06, A1A3D06 


Sweep 10 ps/div 
Trigger 
Slope (—) 
A2L2J11 
—MST RAS TP A) 
Ch1 A1K2(A1L2) PO9 DEV-I 122 
+NPL Tag Gate 


volts/div 0.2 
probe x10 


Trouble 
corrected 


Replace Cards ; 
Use the Analysis Procedure 


on DEV-Ii 122 and the Ch 2 
probe to isolate the 
problem. 


When replacing 
A1K2 (A1L2), check 

the addressing jumpers. 
See INST 6. 


A1K2(A1L2) Drive 
A2L2 Controller 


Trouble No 
corrected 
Yes Trouble 
corrected 
Maintenance procedure 
complete. No 
START 500 DEV-I 990 
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TAG BUS PARITY CHECK 


Circuit Description 


A Tag Bus Parity Error @has occurred during a Tag ‘83’ 
which prevents +NPL Tag Valid Oirom becoming active. 


Analysis Procedure 


The —Tag Bus Parity Error line, KK120 (KL120), should be 
inactive during Tag ‘89’ and Tag ‘83’ time. If not, scope the 
Tag Bus bits beginning at bits 0 through 2, and P, as shown 
in Figure 1. 


DURING TAG ‘89’ TIME 


Tag Bus Bits 0, 1, and P are — level (NPL). 
Tag Bus Bit 2 is+level (NPL). | 


DURING TAG ‘83’ TIME 


Tag Bus Bits 0, 1, and 2 are — level (NPL). 
Tag Bus Bit P is + level (NPL). 


See OPER 90 for additional theory. 


Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 
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TAG BUS PARITY CHECK §©DEV-[ 122 


A2L2 | A1K2 (A1L2) 
BDxxx Conn Conn KKxxx (KLxxx) 
A2V5 A1V3 . 
TAG BUS BU200 WLxxx 
CONTROLS . 4 | 
Device Tag Bus Bits O—2, P NPL NPL Tag Bus Bits O—2, P NPL Tag Valid 
B D) 
S MST RAS TP NPL Tag Gate d\ & Tag Bus Parity Error 


(See Note.) E 
>. Tag Gate Valid 


Conn 
A1A3 
WLxxx 
To next drive 
—— interframe connector 
i O1E (see Note) 


Figure 1. Tag Bus Bits Pin Locations 


Device Tags 

Bus NPL NPL Tag Bus 

A2L2 A1K2 (A1L2) 
KK100 (KL100) 


Legend: C—) Inactive 
qummms Active level 
Tolerance 


No. Tag Valid. (A217 Error Code if on). 
Lt [asmase ied ——«dO a 
ee eer ae ee ee 
Fg a 
a on | 


OG 
elole 


TAG BUS PARITY CHECK }§©@ DE V-I_ 1122 


BUS OUT PARITY CHECK Bus ouTParitycueckK DEV-[1 124 © 
A drive is selected and no +NPL T ag Valid CF) was returned 
_to the controller because of a Bus Out Parity error. 


MICFL 50. 
MICRO 10 


Microdiagnostic 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 


In the controller: 
A2V5 


A1V3 
A1A3 Sweep 10 -us/div 
Trigger 
Slope (—) 
A2L2J511 
—MST RAS TP 
Ch 1 A1K2(A1L2)P07 | DEV-1 126 


+Bus Out Parity rE 
Good 


volts/div 0.2 
probe x10 


Loop test 1 and bypass 
errors: 

1. Load routine A2 _ 
2. Enter 10,01,01,00 


Yes 


Trouble 
corrected 


In failing drive: 
A1K2(A1L2) 
In the controller if all 


drives failing: 
A2F2 


|Use the Analysis Procedure 
on DEV-! 126 and the Ch 2 
probe to isolate the problem. 


. When replacing 
A1K2(A1L2) and/or A2G2, 
check the addressing jumpers. 
See INST 6. 


Trouble No 


corrected 


Yes Trouble 


corrected 


Maintenance procedure 
complete. : | No 


START 500 DEV-1 990 
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BUS OUT PARITY CHECK 


Circuit Description 


A Bus Out Parity error has occurred preventing +NPL Tag 
Valid @ 


Analysis Procedure 


The +Bus Out Parity Good rE] line of KK120 (KL120) should 
be + level (MST-1) during Tag ‘83’ time. If not, scope the 
NPL Outbus bits in Figure 2 @. 


At Tag “83” time, the Bus Out bit pattern is dependent on the 
controller address. See Figure 1 to determine the bit pattern. 


Controller address may be determined by checking the address 
jumpers on A2G2 (see INST 6). 


Invert Bus Out Par Bit ZY should be inactive. 


Figure 1. Controller Address Bits 


| Controller Bus Out Active Bits 
Address at Tag ‘83’ time 


= 
= 


SCO OHK-]NW 
==S|NWNWW 
MW Ww Dw DD 


= 
= 


- = 
. 


~- 


= 
= 


wW 
me) 


- 


See OPER 90 for additional theory. 


Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


CO € 


A2G2 A2F2 

— ale ie a 
POLL AND BUS OUT BU200 WLxxx 
SELECTION Device Outbus Bits 


Bus Out Bits O—7, P O—7, P NPL 
(See Note.) 


A2L2 
BDxxx 


forcmms | 
Bove: Bus Out Par Bit 
Figure 2. Bus Out Bits Pin Locations 


+Device Outbus 


0 
1 
2 
3 
4 
5 
6 
7 
p 


Pe seenvee amine | 
Ps [in Panini [ana 
Ps [ower Pomc [oar 
Pe [eeisanrees [wore Ponsa 


slelsleele 
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BUS OUT PARITY CHECK DEV-I 126 


A1K2 (A1L2) 
KKxxx (KLxxx) 


FILE 


NPL Outbus Bits O—7, Pp Bus Out Parity Good 


Enable Functions Qo S, NPL Tag Valid 
Dy Gate Valid 


Conn 
A1A3 
WLxxx 


To next drive 
interframe connector 
O1E (see Note) 


Legend: C— Inactive 
quem Active level 
Tolerance 


Bus Out Parity Good missing here 


causes A216 Error Code. 


Tag ‘89’ Tag ‘83° 


Inactive 


BUS OUT PARITY CHECK DEV-I 126 


(CC CCOCOCCEE 


BUS OUT PARITY ERROR a | 7 Bus ouT PARITY ERROR DEV-I 130 


Circuit Description MICRO | DEV-I 160 MICRO MICRO 
The microdiagnostic issues Tag ‘09’ Bus ‘22’ to invert the Bus UA | | 8 | coz 


Out Parity Bit, which causes a Bus Out Parity Check (Bus Out 


Parity Good oO is inactive). Bus Out Parity Check is gated to 
the NPL Inbus bit cM) as Interface Status Bit 1@)at Tag °84’ ee 

; : ; >. erify that the following 
time and as Interface Status Bit a F ) at Tag ‘89’ time. Tag ‘89’ cable connector pins are 
also resets the Bus Out Parity Check. Tag ‘84’ is issued again to not bent or pushed in and 


ieee ae neta ai ear aoe az espeeues en hare ei Sa |Replace Cards Cards | Replace Cards Cards [Replace Card 
to check that Interface Status Bit 6 is off. ear ee When replacing A1K2(A1L2), A1K2(A1L2) A1K2(A1L2) | p.., When replacing A1K2(A1L2), ee 
A1H2(A1N2) fi check the addressing jumpers. 


A1V3 check the addressing jumpers. A1H2(A1N2) 
A1A3 See INST 6. A2F2 Controller See INST 6. 


Failed to force interface 
error (on Bus Out Bit 1) 
with Bus Out Parity error. 


Failed to force a Bus Out Bit 6 fails to reset. Bit 1 fails to reset. 
Parity error, bit 6. 3 


Drive 


A2F2 Controller 


In the controller: 
A2V5 


Trouble 
corrected 


@) 


Trouble 
corrected 


Trouble 
corrected 


Trouble 
corrected 


Replace Cards 


In the failing drive: 


(See Note.) 
A1G2(A1P2) 
A1K2(A1L2) Drive : 
When replacing A1K2(A1L2) AIL2 A1J4(A1M4) 
and/or A2G2, check the — + A262 A1F2(A1Q2) 
addressing jumpers. See INST 6. AQE2 Controller Al E2(A1 R2) 


Verify that the following 
| cable connector pins are 
not bent or pushed in and 


| A2K2 


[scope 


Sweep 20 us/div 


Note: (See DE V-! 184.) Each bit on the Device Bus In is Trouble 


; : ; ; that the connectors are 
affected by six different cards in each drive. Trouble corrected ace = seated properly: 
corrected = % 
A2L2J06 In the drive: 

Drive A Drive B Doe —Invert Bus Out Parity | A1V3B04, A1V3B06 
SUED nn emetic eer ae ee x cA Bit A1A3B04, A1A3B06 
A1E2 A1R2 MICRO 10 : p Microdiagnostic | +Tag Gate NPL © DEV-} | !n the controller: 
42 | poron 472 | poron Lease abies tsi 0 5 Keanna 
A1lG2 A1lP2 Pape ae probe x10 

at A1H2 at AIN2 Loop test 2 and bypass acpi Ch 2 A1K2(A1L2)P04 
AlJ4 A1M4 | errors: 2. Enter 10, 02, 01, 00 +Interface Status Bit 6 
A1lK2 AlL2 1. Load routine A2 volts/div 0.2 


2. Enter 10, 02, 01, 00 


Trouble 
corrected 


probe x10 


Any one of these cards can cause a bit to remain active or 
inactive. If the error remains after replacing or swapping 
cards, perform the following: 


Use the Circuit Description 
On this page and the 


Use the Circuit Description 
on this page and the 


Sweep 20 us/div Aaalvsie Procedure-and Analysis Procedure and 
1. ALWAYS ACTIVE BIT — Scope the failing line. ae s5 diagrams on DEV-1 132 diagrams on DEV-I 132 and 
a. If the bit line is at a + level (VST-7), remove the A2 2406 apd tee toclsolaterne ——e oe 
cards one at a time until the line drops to — level —Invert Bus Out Parity aoe 
(MST-1). If all cards are removed and the bit line | : iy | 


Trouble 


is still active, look for tight wire wraps, bent pins, Ch 1 A2G2J11 ‘Trouble pee 


a © - +Tag Gate NPL aa 
etc. | volts/div 0.2 correcte 


Maintenance procedure 
_ complete. 
ae re | DEV-1 133 probe x10 . | 
b. If the bit line is still at a — level (VST-7), return to - Ch 2 A1K2(A1L2)M03 | Maintenance procedure No 
the flowchart. Hi) +interface Status Bit 1 No A_ complete. j 


{ts/div 0.2 , — | a , 4 7 | 
2, ALWAYS INACTIVE BIT — Return to the flowchart. ae sia : : y y | y _— | a) 


DEV-1 990 START 500 DEV-! 990 : . : START 500 
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BUS OUT PARITY ERROR 


Analysis Procedure (A224 Error Code) | | _ | oe A2G2_ 


The microdiagnostic forces an Interface Check (NPL Inbus BF xxx 


Bit D@pvy inverting the Bus Out Parity Bit. NPL Inbus 
Bit 1 was not on when checked with a Read Status a a 
command (Tag ‘84’). | XXX 


+Interface Status Bit 1 HH) is set when: S a Bus Out 
—Gate Machine Status is active (KK140, KL140). | 
+Bus Out Parity Good is inactive. Device Tag Bus Bit 1 NPL 


+Set Read*Write kK } is inactive. 


+Bus Out Parity Good is inactive because —Invert Bus Out 
Parity Bit is active. 


NPL Tag Bus Bit 1@ inactive (Figure 2) causes a decode 


error (Tag ‘88’ decodes as Tag ‘89’) allowing the Interface 
Check to reset before the Sense Interface command is issued. 


Analysis Procedure (A225 Error Code) 


The microdiagnostic forces a Bus Out Parity Check (NPL Inbus 
Bit 6@ ). NPL Inbus Bit 6 was not on when checked with a 
Sense Interface command (Tag ‘89’). 


+NPL Inbus 6 is activated when tInterface Status Bit 6 @ is 
active. 
NPL Outbus Bits 


Analysis Procedure (A226 Error Code) 


The microdiagnostic indicates a failure to reset the Interface 
Status Bit 1 latch (KK190, KL190) after a Sense Interface 
command (Tag ‘89’), 


NPL Tag Bus Bit 1 


Analysis Procedure (A227 Error Code) 


The microdiagnostic indicates that the Bus Out Parity Check, 
latch is still on after a Sense Interface command (Tag ‘89”’). 


Tag “89” resets the Bus Out Parity Check latch after gating 
Interface Status Bit 6 @ the NPL Inbus Bit 6 @. 


Suspect at the first Tag “89” time: 


© Tag Bus Parity latch does not reset. Figure 1. NPL Outbus Bit 5 Pin Locations 


@ Device Outbus Parity is bad, all NPL Outbus bits should 
be off (‘00’), and the P bit on. See Figure 1 for scope 
points. Scope at@. 


} +NPL Outbus 
A1K2 (A1L2) 
KK100 (KL100) 


+Device Outbus 
A2F2 BA110 


@ Sense Status 4 'G) or Sense Status 0 @ is active causing 
NPL Inbus Bit 6 @ to be active. 


See OPER 90 for additional theory. 


Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 


_ point pin assignments. 
441300 441303 
31 Mar 76 30 Jul 76 
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POLL AND 
SELECTION 


Bus Out Bit 1 and 3 


BUS OUT PARITY ERROR DEV-I 132 


A2F2 Conn Conn 
BAxxx A2V5 A1V3 


Device Outbus BUxxx WLxxx 
7 B 


its NPL Outbus Bits O—7, p 
|] NPL Tag Bus Bit 1 


(See Note.) rae 


WLxxx 


Tag Gate NPL 


To next drive 
interframe connector 
O1E (see Note) 


A1K2 (A1L2) | A1H2 (A1N2) 
KKxxx (KLxxx) KHxxx (KNxxx) 
C E 


[ Sense Status 0 


F 
L. Interface Status Bit 6 a &.. Inbus Bit 6 


\ 
2 


bog Sense Status 4 
H 
[p> 


BS Bus Out Parity Good 


/ K Set Read»Write 


interface Status Bit 1 


A1H2 (A1N2) 
KHxxx (KNxxx) 


| NPL Inbus Bit 1 


Figure 2. NPL Tag Bus Bit 1 Pin Locations 


+ 
Conn Conn lig Tag” @© 
Bus 
A2V5 | A1V3 


A1K2 (A1L2) 


—Device Tag 
Bus NPL 
NPL A2L2 
BD220 


ce 


KK100 (KL100) 


BUS OUT PARITY ERROR | 


cas: aa e wee ‘ Aer 

f my f a i a fo ms 
4 i Ges. AW? ‘ eel : aot 
VF OD NS 


DEV-I 132 


( € CC € 


BUS OUT PARITY ERROR BUS OUT PARITY ERROR DEV-I 133 


Legend: C—J Inactive 
mum «Active level 
Tolerance 


Chart } 
a Line Name Test Point nvert 

Parity bit 
EG —Invert Bus Out spay Bit BD170 A2L2 JO6 [J 

ae 
+Tag Gate NPL BF130 A2G2 J11 | | 
+Interface Status Bit 1 | KK190 (KL190) A1K2 (A1L2) M03 eee es cnn 
+Bus Out Parity Good KK120 (KL120) A1K2 (A1L2) P07 SOT 
= cnn [amas (@[ 
Tan) A 


1 Interface Status Bit 1 must be on at Tag ‘84’ time or an A224 Error Code occurs. 


ym Resets Interface Status Bits 1 and 6 and sets Interface Status Bit 6 on. 
Interface Status Bit 6 must be on at Tag ‘89’ time or an A225 Error Code occurs. 


Interface Status Bit 1 must be off at Tag ‘84’ time or an A226 Error Code occurs. 
4 Interface Status Bit 6 must be off at Tag ‘89’ time or an A227 Error Code occurs. 


3350 CC0133 2358351 441300 441303 
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_ BUS IN PARITY 


Note: (See DEV-I 184.) Each bit on the Device Bus In is 
affected by six different cards in each drive. 


Drive A Drive B 
A1E2 A1R2 
AlF2 1 pnoror 4122 | poror 
ae at A1H2 Ate t AIN2 
AlJA Alma | 7 
A1K2 A1L2 


Any one of these cards can cause a bit to remain active 
or inactive. If the error remains after replacing or 
swapping cards, perform the following: 


1. ALWAYS ACTIVE BIT — Scope the failing line. 

a. If the bit line is at a + level (MST-1), remove 
the cards one at a time until the line drops to 
— level (VST-1). If all cards are removed and 
the bit line is still active, look for tight wire 
wraps, bent pins, etc. 

b. If the bit line is still at a — level (MST-1), return 
to the flowchart. 


2. ALWAYS INACTIVE BIT — Return to the flowchart. 
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3350 


in! 
co 


Any voltage measuring less 
than 70% of its rated 
potential is considered 
Missing. 


PWR 290 


When replacing A1K2(A1L2) 
and/or A2G2, check the 
addressing jumpers. See 
INST 6. 


Maintenance procedure 


complete. 


START 500 


441300 | 441303 
31 Mar 76 | 30Jul 76 


DEV-I 160 


Device Bus In bit 1 
not active. 


+6 Vdc at: 
A1F2(A1Q2)B11 
A1H2(A1N2)B11 


Voltages 
correct 


| Yes. 


| Replace Cards 


In failing drive: 
A1K2(A1L2) 
A1H2(A1N2) 
A1F2(A1Q2) 


In controller if all drives 
are failing: 

| A2L2 
A2G2 


Trouble 
corrected 


| Replace Cards | 


| In failing drive: 
(See Note.) 

A1G2(A1P2) 
A1J4(A1M4) 
A1E2(A1R2) 


Trouble 
corrected 


MICFL 50 


MICRO 10 No 


Microdiagnostic 


Loop test 2 and bypass 
errors: 

1. Load routine A2 

2. Enter 10, 02,01, 00 


MICRO 


Device Bus In bit 1 
does not reset. 


Replace Cards 


In failing drive: 
AiK2(A1L2) 
A1F2(A1Q2) 
A1H2(A1N2 


When replacing A1K2(A1L2), 
check the addressing jumpers. 
See INST 6. 


}Scope ss cope 


Sweep 20 us/div 
Trigger 

Slope (—) 

A2L2J11 

—MST RAS TP 
Ch 1 A2G2J11 


+Tag Gate NPL | © 
volts/div 0.2 
probe x10 

Ch 2 A1K2(A1L2)MO3 
interface Status Bit 1 @ 
volts/div 0.2 
probe x10 


DEV-! 136 


Use the Analysis Procedure 
and diagrams on DEV-I 
136 to isolate the problem. 


Trouble 
corrected 


- y 


DEV-I 990 


No 


Maintenance procedure 


complete. 


START 500 


BUS IN PARITY | DEV-I 134 


BUS IN PARITY | DEV-I 134 


CCCCECECCECCCECECECECECEEE 


BUS IN PARITY susinPARITY DEV-I 136 


Analysis Procedure (A220 Error Code) Seah A2L2 Conn Conn 
The microdiagnostic forces an Interface Check (NPL Inbus ean BDxxx A2V5D06 Alias 
Bit 1) by inverting the Tag Bus Parity Bit. The NPL Inbus bit | BUxxx XXX 


TAG BUS 
was not on when checked with a Read Status command (Tag ? Tag Bit P Device Tag Bus Bit P NPL NPL Tag Bus Bit P 
‘84’). Invert Tag Bus Bit P | | 
| Tag Gate NPL MST RAS TP Conn 
tNPL Inbus Bit 1 is activated when tInterface Status Bit 1 B (See Note.) A1A3 
@ is active. [#* \nvert Tag Bus Bit P WLxxx 
+Interface Status Bit 1 is active when: To next drive 


—Gate Machine Status is active (KK190, KL190). interframe connector 
—Tag Bus Parity Error TP C is active. , O1E (see Note) 
+Selected ® is active. A1E2 


—Tag Bus Parity Error is activated when the microprogram 


A1K2 (A1L2 [SERVO 
inverts the Tag Bus Bit P. KKxxx Pie! seit 


Guardband Latch 
Sense Status 3 Access*Check Status Bit 1 
A1H2 (A1N2) 


Diag Set /  KHxxx (KNxxx) 


DOT OR 


If Diag Set is active, Gate Machine Status is held inactive, 
not allowing tMST Inbus Bit 1 to become active (KK190, KL190). NPL Tag Bus Bit P 


If Sense Interface is decoded before the Tag “89” is issued, f | 
the error latches are reset. ag Bus Parity Error TP 


a 


Analysis Procedure (A222 Error Code) 


Sense Interface 


The microdiagnostic indicates a failure to reset Interface Status bd lterisee Sete Bie 4 | NPL Inbus Bit 1 
Bit | latch after a Sense Interface command, Tag °89° , | 
(KK190, KL190). The following conditions cause this error: A1F2 

—Sense Status 2@ reid active causes HDA Status Bit 1 KFXxxx 


to be active. 


—Sense Status 3 Ore active causes Access*Check Status Bit Latch 4 HDA Status Bit 1 
Bit 1 to be active. | —_ 
Sense Status 2 | 


See OPER 90 for additional theory. Selected Qo 


Chart Reset 
Line Line Name ALD Test Point Invert Tag Sense for pit 1 Sense for 
Bus BitP bit1on. | bit 1 off. 


Legend: C—) Inactive 
qummms Active level 
Tolerance 


= 
° 


ae —MST RAS TP BD100 A2L2 J11 id 
+Tag Gate NPL BF130 A2G2 J11 [J | 
A220 Error Code | | ; ; A222 Error Code 
3 | +Interface Status Bit 1 KK190 (KL190) A1K2 (A1L2) M03 @ f bit is off. ~*~ | | et if bit is on. 
as —Tag Bus Parity Error TP KK120 (KL120) A1K2 (A1L2) P05 
Peet ene lana ncnon | @ 
Note: See DEV-/ 100 (DEV-! 90 with C2 Module installed) en —Invert Tag Bus Bit P BD170 A2L2 JO7 
for details of connectors, interframe cabling, and point-to- | 
point pin assignments. —Sense Status 2 KK170 (KL170) A1K2 (A1L2) U06 Inactive 
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| | " ¢ | | oe — | _ DEV-1160 Poe MICRO 7 


cy & 


Device Bus In bit 7 is 
not active. 


Device Bus in bit 7 
‘does not reset. 


Replace Cards | _ | Replace Cards _ 


ACA ect a 
A1H2(A1N2) Ne 


When replacing A1K2(A1L2), 
check the addressing jumpers. 
See INST 6. 


A1K2(A1L2) 
A1G2(A1P2) 
A1F2(A1Q2) 
A1H2(A1N2) 
A2L2 Controller 
(See DEV-! 140) 


Drive 


i} A2L2 Controller 


When replacing A1K2(A1L2), 
(See DEV-I 140) 


check the addressing jumpers. 
See INST 6. | | 


MICFL 50 
MICRO 10 


Microdiagnostic 


Loop test 2 and 
bypass errors: 
1. Load routine A2 
| 2. Enter 10,02,01,00 


Trouble 
corrected 


Trouble 
corrected 


Replace Cards 


in failing drive: 
(See Note.) 
A1G2(A1P2) 


Sweep 
Trigger 


20 us/div 


| ReplaceCards Cards 


Slope (—) A1J4(A1M4) (See Note.) 
A2L2J11 A1F2(A102) A1J4(A1M4) 
—MST RAS TP 


A1E2(A1R2) A1E2(A1R2) 


Ch 1 A2G2J11 
+ Tag Gate NPL 
volts/div 0.2 
probe x10 

Ch 2 A1K2(A1L2)J06 
+ Interface Status Bit 7 
volts/div 0.1 

probe x10 


DEV-I 139 


Trouble 
corrected 


Trouble 
corrected 


Note: (See DEV-/ 184). Each bit on the Device Bus In is 
affected by six different cards in each drive. 


_ No 
Drive A ; Drive B 
A1lE2 A1lR2 Use the Analysis Procedure (1) 
and diagrams on DEV-I 139 
ee DOT OR fuhnes DOT OR to isolate the problem. 
Ones at A1H2 suki at A1N2 
AlJ4 A1lM4 
AlK2 A1L2 


Trouble 
corrected 


Any one of these cards can cause a bit to remain active 
or inactive. If the error remains after replacing or 
swapping cards, perform the following: 


Maintenance procedure 


1. ALWAYS ACTIVE BIT — Scope the failing line. | No complete. 
a. If the bit line is at a + level (MST-1), remove 
the cards one at a time until the line drops to A ae. 
— level (MST-1). If all cards are removed and DEV-I 990 | a 
the bit line is still active, look for tight wire . | | 
wraps, bent pins, etc. | | | START 500 


b. If the bit line is still at a — level (MST-1), 
return to the flowchart. 
2. ALWAYS INACTIVE BIT — Return to the 
flowchart. 
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jee 


BUS IN PARITY 


Analysis Procedure (A221 Error Code) 


The microdiagnostic forces a Tag Bus Parity Check (Interface 
Status Bit 7). The Interface Status Bit 7 was not on when 
checked with a Sense Interface command. 
+NPL Inbus Bit 7 is activated when +Interface Status Bit 7 

is active. 


+Interface Status Bit 7 is activated when: 
—Tag Bus Parity Error Gis active. 
+Selected is active. © 
+Sense Interface is active. 


Analysis Procedure (A223 Error Code) 


The microdiagnostic indicates a failure to reset Interface Status 
Bit 7 @ ite: a Sense Interface command (Tag *89’). If NPL 
Tag Bus Bit P is active, it causes a Tag Bus Parity Check, 
which sets Interface Status Bit 7 on. 


The following conditions also cause this error: 


—Sense Status O is held active (KG190). 
—Sense Status | is held active (KF130). 
—Sense Target Reg is held active (KG190). 
—Sense Status A is held active (KG190). 
—Sense Status 3 is held active (KF130). 
—Selected Tag Gate is held active (BD100). 
—Bus Out Bit 3 is held inactive (BD100). 


See OPER 92 for additional theory. 


Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


+Sense Interface 


+NPL Tag Bus Bit P 
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—MST RAS TP 


+Tag Gate NPL 


+interface Status Bit 7 
fe —Tag Bus Parity Error 
Cf 


A2L2 


TAG BUS 
CONTROLS 


POLL AND 
SELECTION 


p.. Gate NPL 


Tag Bit P . 


Bus Out Bit 3 
-——_— 


A1F2 
KFExxx 


A1K2 (A1L2) 
KKxxx (KLxxx) 


Q@ FILE 


Sense Status 3 


NPL Tag Bus Bit P Sense Status 1 


Taq Bus Parity Error Ct bid Interface Status Bit 7 


Sense Status A A1G2 


Device Tag Bus Bit P NPL 


9 MST RAS TP 
a nf 


(A102) 
(KQxxx) 


HDA Status Bit 7 


(A1P2) 
KGxxx (KPxxx) 


STATUS 


Selected Q 


Sense Interface EA 


: 
— 
0 


Test Point 


BD100 


BF130 


WN 
< 

= 

ro) 


KK190 (KL190) 


KK190 (KL190) 


KK190 (KL190) 


KK190 (KL190) 


KK 100 (KL100) 


10/0/00 /0/0 0 


Sense Status 0 a 


HAR«CAR« Diff Status 
Sense Target Reg 


Sense Status A 


Invert Tag 
Bus bit P 


Tag ‘09’ 


A221 Error Code _! 
if bit is off. | 


BUSINPARITY DEV-I 139 
Conn Conn 
A2V5D06 A1V3D06 
BUxx x WLxxx 
NPL Tag Bus Bit P 
Conn 
A1A3D06 
(See Note.) WEXxx 


7 


To next drive 


interframe connector 
O1E (see Note) 


A1H2 (A1N2) 
KHxxx (KNxxx) 


NPL Inbus Bit 7 


A1J4 (A1M4) 
KJSxxx (KMxxx) 


TARGET REG] Target Status 
Bit 7 


C——) Inactive 
aus Active level 
Tolerance 


Legend: 


Sense for Sense for 
bit 7 on. bit 7 off. 


| a 
Tag ‘89’ Tag ‘89’ 


' A223 Error Code 


Pe if bit is on. 


DEV-I 139 


BUS IN PARITY 


TAG BUS PARITY 


Note: A terminator card is located in A1A3 in the last 
module of the string. The A1A3 and A1A4 connectors 
can be pulled in any module and the terminator moved 


to facilitate isolation to a drive module or cable. See 
DEV-! 162. 


If a C2 Module is installed, the terminators exist on 
the offline controller driver or receiver card. 


Sweep 20 us/div 
Trigger 

Slope (—) 

A2L2J11 


—MST RAS TP 


Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


Use the Analysis Procedure 
on DEV-I 142 and the Ch 2 
probe to isolate the 

problem. 


No 


Trouble 
corrected 


Yes 


Maintenance procedure 


complete. 


MICRO 


When replacing A1K2 
~ (A1L2), check the 
addressing jumpers. 
See INST 6. 


No Trouble 


corrected 


Check 
Yes 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
A1A2 
A1V3 
A2V5 

(See Note.) 


Trouble 
corrected 


Maintenance procedure 


No complete. 


is test 5 was the failing 
| test, suspect bit P is failing | 
| to become active. Use | 

test 3 and scope the NPL. l 


Tag Bus Bit P line. Look DEV-1 START 500 
| for bit P active at Tag ‘8B’ | 142 


[ time. 


MICFL 50 
MICRO 10 


Microdiagnostic 


Loop test 3 and bypass 
errors: 

1. Load routine A2 

2. Enter 10, 03, 01, 00 


_ _| A1K2(A1L2) Drive 
A2L2 Controller 


FSI 


Device Tag Bus 
Parity error. 


Gott ia ee ee 
| This Fault Symptom Code | 
| is caused by an erroneous Cc) 
bit on the Tag Bus. Suspect 
a failing bit P. | DEV-1 142 


Le et ees et 


ii ak ce Sea a al can fi a 1 


; The following test exer- 
| cises the circuits that cause | ; 


eee failure. | | 
MICFL 50 
MICRO 10 


Loop test 5: 


1. Load routine A2 
2. Enter 10, 05, 00 


Check 


Voltages for stability and 
correct level while test is 
looping: 

—4 Vdc at: 
A1K2(A1L2)B06 
A2L2D06 


+6 Vdc at: 
A1K2(A1L2)B11 
A2L2B11 


See PWR 90. 


Use the description and 
diagrams on DEV-I 142 


to monitor the failing 
circuits, 


TAG BUS PARITY DEV-I 140 — 


START 500 DEV-1I 990 
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TAG puspARITY DEV-I 140 


TAG BUS PARITY Tac Bus PARITY DEV-I 142 
Circuit Description A2L2 Conn = Conn A1K2 (A1L2) 

. _ BDxxx A2V5 A1V3 KKxxx (KLxxx) 
The microdiagnostic issues a Tag ‘8F’ Bus ‘00’ (Tag Bits 0, BU200 WLxxx Fire 
1, and 2 are on and bit P is off). There should be no Tag Bus C PIE E ; 
Parity error sensed and Seeeee Status Bit 7 should be - [s Device Tag Bus Bits 0-2, P NPL NFL Tag Bus Bits 0—2,P A [- Disisee Salus Bild 

t Tag ‘89’ time.. D 
Sone ee S MST RAS TP NPL Tag Gate | scscctec 
| (See Note.) 


e G ‘ 
Analysis Procedure [ Tag Bus Parity Error 


Ifa Tag Bus Parity error occurs at Tag ‘8F’ time, scope the 


; Conn 
Device Tag Bus Bits 0-2, P NPL © and determine why the A1A3 
Tag Bus Parity Error@ line is active (it should not be WLxxx 
active for this test). To next drive 


interframe connector 


Tag Bits 0, 1, 2, and P are on or off depending on the 
O1E (see Note) 


Tag issued. Check for the on/off condition only at Tag ‘8F° 
time. 


If the Tag Bus Parity Error @ ine is not active at Tag ‘8F’ 
time (this error indicates that Interface Status Bit 7 was Figure 1. Tag Bus Bits 0-2, P Pin Locations 
on at Tag “89” time and should be off), scope the Interface 7 
Status Bit 7 line. 


+NPL Tag Bus 
A1K2(A1L2) @ 


See OPER 92 for additional theory. 


Legend: C—) Inactive 
eum Active level 
Tolerance 


© 
> 
® 
been | 
> 


2 
is) 


Tag bits O, 
Line Line Name ALD Test Point 1, and 2 are Sense for 
on; bit P is off. bit 7 off. 
| ] 
—MST RAS TP BD 100 A2L2 J11 | a 
I, s 4 ie ‘ a 
+NPL Tag Gate KK100 (KL100) A1K2 (A1L2) PO9 Tag r8F’ Tag "89" Tag ‘8B 
A230 Error Code : 
+Interface Status Bit 7 KK190 (KL190) A1K2 (A1L2) JO6 | at foie T ison 


; | Bits O, 1, and 2 
+NPL Tag Bus Bits O—2 KK100 (KL 100) See Figure 1. Cc == must be on at this time. 
| 
e ~~ 


NO 


ww 


Note: See DEV-/ 100 (DEV-! 90 with C2 Module 
installed) for details of connectors, interframe 
cabling, and point-to-point pin assignments. 


Bit P must be ! Bit P should be 
P A | 
+NPL Tag Bus Bit P | KK 100 (KL100) me ice) ae off at this time. { __ on at this time. 
l t ' : 
—Tag Bus Parity Error KK190 (KL190) A1K2 (A1L2) POS nec ie 
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~“ 


DEVICEBUSOUTPARITY | a ee  eyice pusourzaritry DEV-I 150 


ISOLATION PROCEDURE - | a Note 2: If the C2 Module je jaseilod: the — — 2 | MICRO . oat _ MICRO 


- bus is terminated on the A2F2card in ae —“) , oe | : 
See the diagram on DEV-I 152 for referenced test points. ene ihine eon toler a : | 2 Be 


Between a failing module 
and a non-failing module, 
reseat the connectors: 
A1V3 

A1A3 

01E Interframe connector 
(See DEV-I 100) 
Terminators at A1A3 
(See Note 2.) 


1. Remove Al A3 connector at oO 
2. Move the terminator card from the last module rE) to 


: | Failing biton Device \ navity ae aways active cr 
F | Bus Out. bit 7 inactive on Device 
3. Turn on the CE Mode switch for Drive A in the Control - Bus Out. 


Module and turn off the CE Mode switches for all other Verify that the following 
: i ; cable connector pins are 
drives in the string. | 


not bent or pushed in and 
4. Push the Attention pushbutton on all drives taken out of that the connectors are 
‘CE Mode. | 


seated properly: 
Microdiagnostic Setup 


Yes or don’t 
know 


When replacing A1K2 
(A1L2), check the 
addressing jumpers. 
See INST 6. 


Yes or don’t 
know 


3 All drives fail 
A2V5 
A1V3 : 
Trouble 
corrected 


No 


Trouble 


Run microdiagnostic routine A2. 
corrected 


1. Load routine A2. 
2. Enter 10,00. 


The failure can be caused ~T 
by a bad connector or 


Trouble 


corrected No cable between a failing =| ue 
Microdiagnostic fails? SS SS | drive and a non-failing { 
| Suspect the failure is in | l drive. See DEV-I 100 for 'D) 
YES , pe ee eel | connector details. _} DEV- 
is oe Replace Cards MICEL 50 ace a 
Troubleshoot the drive in CE Mode. MecOAG ie tLe 152 
NO Controller When replacing A1K2(A1L2), 


A1K2(A1L2) Drive 
(See Note 1,) 

Terminator at A1A3 
(See Note 2.) 


check the addresssing jumpers. 
See INST 6. 


; Microdiagnostic ) 

Loop test 3 and bypass | Microdiagnostic complete. | 
errors: 

1. Load routine A2 

2. Enter 10, 03, 01, 00 


Remove terminators and replace connector; remove connector 
- from next module in string at © and insert terminator; 
rerun microdiagnostics. | 


Loop test 3 and bypass 
errors: 
1. Load routine A2 


2. Enter 10,03,01,00 | S 
/Scope ssid 
Sweep 20 us/div F START 500 
ieee... 


Slope (—) 


Note 1: An A717 K2(A7L2) O cara may cause all drives to 
fail. (If a C2 Module is installed, the A2F2 card in the off- 
line controller can also cause failure.) To determine if a 
card is causing the problem, perform the following actions: 


Trouble 
corrected 


Maintenance procedure 


No complete: A2L2J11 aaa ecu 
; eee BG at ae Dt . rigger 
1. Leave the A1K2 © card in the A2 Module. a [suspect that the failure | ae pore a Slope (—} 
2. Remove the A1 K2(A1L2) card from all other drives in | is in the cables or | NPL pan 'Gar A2L2J11 
connectors A2V5, A1V3. | arene —MST RAS TP 
the string. — LS aS yori ety 102 Ch 1 A1K2(A1L2)P09 
3. Run the failing microdiagnostic on Drive A of the A2 | MICFL 50 DEV. ; START 500 probe x10 ee +NPL Tag Gate 
Module. (See the diagram on DEV-I 152.) MICRO 10 152 | Ch : - Saas ald - volidiy 08 
ae . Microdi ti robe 10 DEV-I 
To loop failing test: | 3350 C2 Module Yes volts/div 0.2 ‘ ‘i 152 
1. Load routine A2 Loop test 3 and bypass installed _probe x10 Device Bus Out bits at 
errors: = connector A1A3 between 
-2, Enter 10,XX,00 1. Load routine A2 Use the Circuit Description the failing and non- 
(XX = Failing test) 2. Enter 10, 03, 01, 00 No and Entry A Analysis Pro- failing drive (see Figure 1). 


F ; , , cedure on DEV-I 154 to 
Microdiagnostic fails? 


cope es 
NO | 3 | 


3350 C2 Module 
installed 


Install A1K2(A1L2) cards one at a time and run the micro- ok 20 us/div g 3350 C2 Module No 
diagnostic to isolate the failing card. Slope (—) installed 
YES | | A2L2J11 | DEV-I 154 _ eNe 
12 f —MST RAS TP | \Ves 

7. he A1K2 card with an A1 K2 card trom another drive. | ae ste | nee | Teut ae 

Swap t. ss C . oO t Ch Srna nen tins ! Use the Circuit Description Read the Circuit Descrip- Read the Circuit Descrip Use the Circuit Deserintion Use the Circuit Description 
2. Rerun the failing microdiagnostic. aes ag ao and Entry A Analysis Pro- tion on DEV-I 154 to tion on DEV-I 152 to snd Entry-B AnalysicPro: and-Entry B Analysis Pro: 

. volts/div ; j i i hy the drive 

Og . . cedure on DEV-I 152 to determine why the drive determine why the ; ; 

Microdiagnostic fails? probe x10 eealinG. ie railing: cedure on DEV-I 154 to cedure on DEV-I 152 to 


isolate the problem. 


isolate the problem. isolate the problem, 


Ch2 
NO Device Bus Out bits at 


Replace the bad card. | connector A2V5 (see ey “< - | - | | [2 , | G 
Figure 1). . : a . 
YES i | 


Replace all cards and continue with the flowchart. DEWAN 32 DEV-1 154 DEV-1 152 DEV-I 154 DEV-I 152 
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DEVICE BUS OUT PARITY 


Circuit Description 


The microdiagnostic program sets HAR to ‘01’ (Tag ‘8B’) and 
senses the interface (Tag ‘89’) for a Bus Out Parity Check. 

An A231 Error Code occurs if the Bus Out Parity Check is 
active; suspect that the failing line is an active P bit or an 
inactive 7 bit. 


HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘89’) for a 
Bus Out Parity Check. If any bits are missing, an A232 Error 
Code occurs. 


A Sense Interface kK } (Tag ‘89’) gates Interface Status Bit 6 
to the controller if Bus Out Parity Good isata 
—level (MST-1). 


Analysis Procedure 


With the Ch 2 probe, scope all the Outbus Bits listed in Figure 1 
(connector A2V5) and use the sequence chart to determine if 
the Outbus bits are correct at the Tag ‘8B’ times. 


If a bit is not correct, scope at the A2F2 card to locate the 
problem. If the bit is correct at the input to A2F2, suspect a 
shorted cable causing all drives to fail. Use the isolation 
procedure on DEV-I 150 to isolate the problem. 

If the Outbus bits are correct, use the Ch | probe and scope 
the bits at connector A1V3 in the control module. 


If the bit is not correct at connector Al V3, suspect a cable/ 
connector problem at 


If the bit is correct, continue scoping in the control module 
to isolate the problem. 


With the Ch 2 probe, scope all the Outbus Bits listed in. 
Figure 1 (connector Al A3) and use the sequence chart to 
determine if the Outbus bits are correct at the Tag “8B’ times. 
If a bit is not correct, scope at the A2F2 card to locate the 
problem. 


If the Outbus bits are correct, use the Ch 1 probe and scope 
the bits at connector Al V3 in the failing drive. 


If the bit is not correct at connector Al V3, suspect a cable/ 
connector problem at @ 


If the bit is correct, continue scoping in the failing drive to 
locate the problem. 


See OPER 92 for additional theory. 


¢ 


DEVICE BUS OUT PARITY 


DEV-I 152 


Satellite Module Satellite Module Satellite Module 


Control Module Pee al 


A2 Board { A B [ A B Np 
A2G2 BusOut AIF? A1A3 A1V3 Poe 1 A1V3 wee A1A3 A1V3 
Bit P1 taee Eee A1A3 


we ‘ z Interframe Connector Interframe Connector Interframe Connector — 
7 / O1E (see DEV-I 100) O1E (see DEV-!I 100) O1E (see DEV-I 100) Terminator 
a” 
Z / | 
A ee Fs Figure 1. Bus Out Bits 0-7, P Pin Locations 
pee an A1K2(A1L2), 
A1V3 as KKxxx (KLxxx)  / 
WLxxx +Device +NPL Output(> 
9 iearesee Seaue nee Bus Out | Connector A1K2 (A1L2) 
A2F2 A2V5, A1V3 | KK100, 110 
J 110 
[> Bus Out Parity Good aS ase plata 
Conn ) 
A1A3 pm Sense Interface 
WLxxx 2 
To next drive 3 
interframe connector 4 
01E (See DEV-! 100) ) 
6 
: Legend: C—_ Inactive 
p Active level 


Tolerance 


Sense for 
bit 6 on. 


Sense for 


4 | bit 6 on. 


ee 


| 
—MST RAS TP BD100 A2L2 J11 : | | / 
Tag Tag Tag’ Tag 
2 | +NPL Tag Gate KK100 (KL100) A1K2 (A1L2) P09 ‘OR! ‘89’ ‘8B’ ‘gg’ 
3 | +Interface Status Bit 6 KK190 (KL190) A1K2 (A1L2) P04 Inactive 


fewomenivenn [canine iar 
farconenair (arin [aren 
aera ee ee Co 
7 weiommen? [owe [owt 
a eo erro 


EN Set HAR to ‘01’. Outbus bit 7 is on, all others are off. 
Set HAR to ‘FF’. All Outbus bits are on. 


BSCSBS5i 
BOOOGOGs 
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DEV-I 152 


DEVICE BUS OUT PARITY 


_ DEVICE BUS OUT PARITY — 


Circuit Description 


See the diagram on DEV-I 155 for referenced test points. 


The microdiagnostic program sets HAR to ‘01’ (Tag ‘8B’) and 
senses the interface (Tag ‘89’) for a Bus Out Parity Check. 

An A231 Error Code occurs if the Bus Out Parity Check is 
active; suspect that the failing line is an active P bit or an 
inactive 7 bit. 


HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘89) for a 
Bus Out Parity Check. If any bits are missing, an A232 Error 
Code occurs. 


A Sense Interface @ (Tag ‘89’) gates Interface Status Bit 6 
to the controller if Bus Out Parity Good ry) isata 
—level (MST-1). 


Analysis Procedure | 


See the diagram on DEV-I 155 for referenced test points. 


With the Ch 2 probe, scope all the Outbus Bits listed in Figure | 
on DEV-I 155 (connector A2V5) and use the sequence chart to 


determine if the Outbus bits are correct at the Tag ‘8B’ times. 


If a bit is not correct, scope at the A2F2 card to locate the 
problem. If the bit is correct at the input to A2F2, suspect a 
shorted cable causing all drives to fail. Use the Isolation 


Procedure to isolate the problem. 


If the Outbus bits are correct, use the Ch 1 probe and scope 
the bits at connector A1V3 in the control module. 


If the bit is not correct at connector Al V3, suspect a cable/ 
connector problem at ©. 


If the bit is correct, continue scoping in the control module | 


to isolate the problem. 


Isolation Procedure 


1. Remove the Al A3 connector in the A2 control module 
at ; 


2. Install a 2-wide terminator card (P/N 4516953) A1A2 and 


AlA3 on the A2 control module on the pin side of the 


board. 


3. Set the CE Mode switch for Drive A in the control 
module and turn off the CE Mode switches for all other 
drives in the string. 


4. Push the Attention pushbutton on all drives taken out 
of CE Mode. 


Microdiagnostic Setup 


Run microdiagnostic routine A2 from the A2 control 
module. 


1. Load routine A2 
2. Enter 10, 00 


Microdiagnostic fails? 


YES 
Troubleshoot the drive in CE Mode. 


NO 
Remove the terminators and replace the connectors. 
Rerun microdiagnostics. 


Note: When adding the C2 control module to the string, © 
replace connectors at AlA2 and Al1A3, remove terminator 
card, and run microdiagnostics on the complete string. 


If the microdiagnostics run error free, one of the following 
may be causing the problem: 


1. Failing A2F2 terminator card located in either controller. 


2. Faulty cable or improper seating of cable connectors. 


DEVICE BUS OUT PARITY — DEV-1154 


Analysis Procedure — 


See the diagram on DEV-I 155 for referenced test points. 


Run microdiagnostics on the A2 controller. 


With the Ch 2 probe, scope all the Outbus bits listed in 


Figure 1 on DEV-I 155 (connector Al A3) and use the 
sequence chart to determine if the Outbus bits are correct 
at the Tag ‘8B’ times. 

If a bit is not correct, scope at the A2F2 card to locate the 
problem. 


Ifthe Outbus bits are correct, use the Ch 1 probe and scope 


the bits at connector Al V3 (connector Al A3 in C2 Module) 
in the failing drive. | 


If the bit is not correct at connector Al V3, suspect a cable/ 
connector problem at 

If the bit is correct, continue scoping in the failing drive to 
locate the problem. 
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DEVICE BUS OUT PARITY DEV-I 154 


CC € € € 


DEVICE BUS OUT PARITY pevice pus out PARITY DEV-1155 
See OPER 92 for additional theory. : >—————-A2 Control Module —— Satellite Module Satellite Module C2 Control Module ———————_, 
A2 Board Q A B | A B | A B f A B A2 Board 
A2G2 Bus Out A2F2 A1A3 = A1V3 A1A3 A1V3 A1V3 A1A3 A2F2 Bus Out A2G2 
Bit P1 eae Ana azine | Bit P1 
Interframe Connector Interframe Connector Interframe Connector 
O1E (see DEV-I 90) O1E (see DEV-I 90) O1E (see DEV-I 90) 
Conn Figure 1. Bus Out Bits 0-7, P Pin Locations 
A1K2 (A1L2) 
A1V3 KKxxx (KLxxx) 


WLxxx +NPL Outpu@ 


Connector A1K2 (A1L2) 
A2V5, A1V3 | KK100, 110 
A1A3 KL100, 110 


S Interface Status Bit 6 


J 
|” Bus Out Parity Good 


| s Sense Interface 


NPL Outbus Bits O—7, P Q 
NPL Tag Gate eo 
- 


Conn 
A1A3 
WLxxx 


To next drive 
interframe connector 
O1E (see DEV-I 90) 


; . ; | Sense for Sense for 
| | ania deta 


Legend: C—) Inactive 
aus Active level 
Tolerance 


VTNOO TP WHY — CO 


Chart 
Line 
No 
| 
—MST RAS TP BD100 A2L2 J11 | ! | | / 
Tag Tag ag tag 


‘8B’ ‘89' 8B" 89’ 


2 | +NPL Tag Gate KK100 (KL100) A1K2 (A1L2) PO9 


Inactive 


+Interface Status Bit 6 KK190 (KL190) A1K2 (A1L2) P04 : 
+Bus Out Parity Good KK120 (KL120) A1K2 (A1L2) P07 
| +NPL Outbus Bit P | BF130 See Figure 1. 


> 


+Device Bus Out Bits 1—6 BA110 See Figure 1. 
7 | +NPL Outbus Bit 7 | BA110 See Figure 1. 


Set HAR to ‘01’. Outbus bit 7 is on, all others are off. 
Set HAR to ‘FF’. All Outbus bits are on. 
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Ooon 
OOOOOOOm 


_ DEVICE BUS IN | 


See the diagram on DEV-I 161 for referenced test points. 
If the C2 Module is installed, see DEV-I 165. 


The DEV-! Bus In Parity 
Check indicator on the 
CE Panel is reset when the 
Execute switch is operated. 


Note 1: An A1H2(A1N2) Qeara may cause all drives to fail. 
(If the C2 Module is installed, the A2F2 card in the offline con- 
troller can cause all drives to fail.) To determine if a card is 
causing the problem, perform the following actions: 


1. Leave the A1H2@} card in the A2 module. 

2. Remove the A1H2(A1N2) card from all other drives in the 
string. 

3. Run the failing microdiagnostic on Drive A of the A2 
module. (See the diagram DE V-! 152.) 

| . 

| | To loop failing test: 

| 7. Load routine A2 
2. Enter 10,XX,00 (XX = Failing test) 

Microditagnostic fails? 

NO 


Install A1H2(A1N2) cards one at a time and run the micro- 
diagnostic to isolate the failing card. | 


YES 
| 1. Swap the A1H2 card with an A1lH2 card from another drive. 
| 2. Rerun the failing microdiagnostic. 


Microdiagnostic fails? 


NO 
Replace the bad card. 


YES 
Replace all cards and continue with the flowchart. 


a@ : 
Note 2: /f the C2 Module is installed, the bus is terminated 
on the A2F2 card in the offline controller (see DE V-1 165). 


| 2358719 
PartNo. |. 
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441301 
1 Jun 76 


Failing bit on Device 


Bus In. 


MICRO 10 
MICFL 50 


Microdiagnostic 


Run test 8: 
1. Load routine A2 
2. Enter 10, 08, 00 


Device 
Bus In Parity Check 
indicator on 


Yes 


MICRO 10 
MICFL 50 No 


Microdiagnostics | 


Run device checkout 


microdiagnostics. Start 
with routine A2. 


Exit to indicated page 


Error Code Page Entry 


A220 DEV-1134,A 
A221 DEV-1 137, A 
A225 DEV-! 130, B 
A235 DEV-I 180, B 
A236 #£$DEV-!I 180, B 
A2BO DEV-1 194, C 
Other Exit to MICRO 
section 


No 


CorekSSC*d 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 


A2V4 
A1V2 . 


441305 
29 Oct 76 


MICRO 


Failing bit on Device 


Bus In. 


A bit (or bits) dropped on 
Device Bus In. 


| 
( 
To determine the bit that 
is dropped, display Micro- 
diagnostic Error Message | 
Byte 2 for Byte Received | 
and Byte 3 for Byte | 
Expected. J 

—d 


p-------- 


“No 
All drives fail 


Yes or 
don't know 


Replace Cards 


A2F2 
A2L2 


Trouble Yes 
corrected 


Replace Cards 


(See Note 1.) 
A1H2(A1N2) 

Terminator at A1A2 of 
last drive. (See Note 2.) 


Trouble 
corrected 


Trouble 
corrected 


Device Bus In Parity — 
Bit bad. 


Only 
one drive fails 


No 


Yes 


Replace Card 


In failing drive: 
A1H2(A1N2) 


Yes 


Trouble 
corrected 


No 


Between a failing module 
and a non-failing module, 
reseat connectors: 

A1A2 

A1lV2 


O1E Interframe connector 
(See DEV-I 100). 


Trouble 
corrected 


Maintenance procedure 
complete. 


Gee aieaes Se cs tas eee 


he failure can be caused 


1 by a bad connector or cable 


| between a failing drive and | 
! a non-failing drive. See | 
| DEV-1 100 for details of | 

connectors. — | 


ee. 


en ee ae 


MICRO 10 
MICFL 50 


Microdiagnostic 


Loop test 8 and bypass 
errors: - 

1. Load routine A2 

2. Enter 10, 08, 01, 00 


Scope 


20 us/div 


Sweep 

Trigger 
Slope (—) 
A1K2(A1L2)P10 
on the failing drive 
—Drive Sync Tag 
1 A1K2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


2 

Scope the failing line 
at the A1V2 connector 
pin in the failing drive. | DEV-| 


161 


3350 C2 Module Yes 


installed 


Use the Circuit Description 
and Entry A Analysis Pro- 
cedure on DEV-I 161 to 
| isolate the problem. 


DEV-1 161 


Use the Circuit Description 
and Entry A Analysis Pro- 
cedure on DEV-I 165 to 
isolate the problem. 


DEV-I 165 


Use the Circuit Description 
and Entry B Analysis Pro- 
cedure on DEV-I! 165 to 
isolate the problem. 


DEV-I 165 


| tie BUS IN. | DEV-I 160 


The failure can be caused | 
by a bad A2V4, A1V2 | © | 
¢ COMNector oF cable. = = DEV-I 
161 


Run microdiagnostics on 

Drive A of the control 

module: 

1. Turn CE Mode switch 
onin Drive A of the 
control module. 


. Turn off the CE Mode 
switches for all other 
drives in the string. 

. Push the Attention 
pushbutton on all 
drives taken out of 
CE Mode. 


MICRO 10 
MICFL 50 


Microdiagnostic . 


Loop test 8 and bypass 
errors: , 
1. Load routine A2 

2. Enter 10, 08, 01,00 


Scope 
20 us/div 


Sweep 
Trigger 
Slope (—) 
A1K2(A1L2)P10 
on Drive A-Control 
Module 
—Drive Sync Tag 
Ch 1 A1K2(A1L2) P09 
| +NPL Tag Gate 
volts/div 0.2 
probe x10 


2 

Scope the failing line 
at the A1V2 connector 
pin in the control 

module. 


3350 C2 Module 
installed 


No 


Use the Circuit Description 
and Entry B Analysis Pro- 
cedure on DEV-I 161 to 
isolate the problem. 


DEV-1 161 


DEVICE BUS IN DEV-I 160 


DEVICE BUS IN 


Circuit Description 


The microdiagnostic sets HAR to ‘00’ (Tag ‘8B’) and senses 
HAR for ‘00’ (Tag ‘8F’). Only bit P should be active. If bit P 
is not active or any bit (0-7) is active, an A281 Error Code 
OccUIS. 


HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘8F’). 
If a bit is dropped, an A280 Error Code occurs. 


Analysis Procedure 


DEV-I 160 


If the bit is not active at the correct time, scope in the failing 
drive to isolate the problem. 


If the bit is active at the correct time at the Al V2 connector 
, move the Ch | probe tothe Al A2 connector pin in the 
next non-failing drive. 


If the bit is lost between the connectors, the problem is in 
the cables or connectors (see DEV-I 100 to isolate the problem). 


If the bit is not lost between the connectors, continue scoping 
in the non-failing drive to find where the bit is lost. 


DEV-1I 160 


If the bit is not active at the correct time, scope the Inbus at 
the input to AlH2 in Drive A. If the bit is not active at the 
correct time, continue scoping in Drive A to isolate the 
problem. If the bit is active at the correct time, suspect a 
shorted cable causing all drives to fail. Use the isolation 
procedure on DEV-I 162, Entry C to determine the failure. 


If the bit is active at the correct time, move the Ch | probe 
to the A2V4 connector pin 


If the bit is lost between the connectors, the problem is in the 
cable or connector. 


If the bit is not lost between the connectors, continue scoping 


in the controller board to find where the bit is lost. Chart 


i 


See OPER 92 for additional theory. 


2 


3 
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a oe Module el 


_ 


aan eee 


6 


A2 Board 


Device Bus 
In Parity 


interframe Connector 
O1E (see DEV-!I 100) 


ee ee 
+NPL Tag Gate KK100 (KL100) A1K2 (A1L2) PO9 
+NPL Inbus Bit P KH200 (KN200) A1H2 (A1N2) BO7 


ense HAR, bit P, should be on. 
Sense HAR, all bits, should be on. 


Cc ¢€ 


Sync 


Mee 
( : 
ee f 


Satellite Module 


Co € 


Interframe Connector 
O1E (see DEV-I 100) 


Satellite Module 


DEVICE BUS IN 


Interframe Connector 
O1E (see DEV-I 100) 


DEV-I 161 


Satellite Module 


Terminator 


Figure 1. Inbus Bits 0-7, P Pin Locations 


Bits | Connector 


UNO OB WH | CO 


Set HAR 


‘00’ 
{ 


Tay ‘8B’ Tag ‘8F’ 


A2V4 A1A2/A1V2 


Connector 


(BU300) WLxxx 


Legend: 


Set HAR 
‘FF’ 


Tag ‘8B’ Tag ‘8F’ 


DEVICE BUS IN 


A1H2(A1N2) 
Card 
KHxxx(KNxxx) 


C—— Inactive 
aummms Active level 
Tolerance 


DEV-I 161 


DEVICE BUS IN- 


DEV-1 180 | | _ 
CTL-1540 | DEV-I 112 | DEV-1 161 


An always active bit on 
the interface causes all 
drives to fail. 


Multiple Drive 


Ail drives failing. 
Selection errors. 7 


The Device Bus In bit lines 
from each drive module are Ta) 


Dot Ored together on the 
i device interface. __ | 


To isolate the failure: 
1. Remove connector 
A1A2 at 
2. Move the terminator 
card from the last 
module to A1A2 @. 
. Turn on the CE Mode 
switch for Drive A in 
the control module and 
turn off the CE Mode 
switches for all other 
drives in the string. 
. Push the Attention 
pushbutton on all 


drives taken out of Replace Card 


CE Mode. 
: A1H2(A1N2) 


Microdiagnostic 


1. Load routine A2 
2. Enter A2, 00 


Yes 


Return to DEV-I 161 


to page from DEV-I 161 


No 


Entry to page 
from DEV-I 112 


Replace Cards 


In failing drive: 
A1K2(A1L2) 
Terminator at A1A2 in 
last drive (@ 


Trouble 
corrected 


No 


Trouble 
corrected 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 

A2V4 

A1V2 

A1i1A2 

O1E Interframe connnector 
See DEV-I 164. 


No 


Yes 


| The failure can be caused “| 
by a bad connector or cable 

| between a failing drive and [ 

| a non-failing drive. See 

| DEV-! 100 for connector | 


Al ee | 


. Remove the terminator 

card from A1A2. 

2. Replace connector 
A1A2. 

3. Remove connector 

A1A2 from the next 

module in the string 

and insert the termina- 

tor card. 


Entry to page 
from CTL-|I 540 


Trouble 
corrected 


Return to 


| 1. Load routine A2 
2. Enter A2, 00 LA, 


Maintenance procedure 


complete. No 


Return to 
DEV-1 112 


START 500 
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(ee Module a] 


A2 Board 


A B 


o 


Interframe Connector 
O1E (see DEV-I 100) | 


When replacing A1K2 


(A1L2), check the | 
addressing jumpers. 


See INST 6. 


Run microdiagnostics on 

the failing drive: 

1. Turn CE Mode switch 
on in failing drive. 

2. Turn off the CE Mode 


switches for the other 
drives in the string. 
. Push the Attention 


pushbutton on all drives } 


taken out of CE Mode. 


Satellite Module 


> 
ve) 


MICFL 50 
MICRO 10 


Microdiagnostic 


Loop test 8 and bypass 


errors: 


1. Load routine A2 
2. Enter 10, 08, 01, 00 


Sweep 20 yus/div 
Trigger 
Slope (—) 
A1K2(A1L2)P10 
Drive Sync. Tag on 
failing drive 
Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
Ch 2 
Scope the failing line at 
the A1V2 connector pin 
in the failing drive (see 
Figure 1). 


Use the Circuit Description 
and sequence chart on 
DEV-I 1671 to isolate the 


~DEV-I 161 


| problem. 


Satellite Module 


Interframe Connector 
O1E (see DEV-I 100) 


pevicesusin.) DEV-I 162 
Satellite Module 


B 


A B 
A1A2 A1V2 
oS? foo A1A2 


° 


Interframe Connector = 
-O1E (see DEV-I 100) Terminator 


Figure 1. Inbus Bits 0-7, P Pin Locations 


A2V4 A1A2/A1V2 A1H2(A1N2) 
Connector | Connector Card 
BU300 WLxxx KH200 (KN200) 


0 
1 
2 
3 
4 
5 
6 
7 
Pp 


DEVICE BUSIN. DEV-I 162 


Bate 


ATTENTION SELECT RESPONSE 


See DE V-! 168 for 3350 with C2 Module. 


Drives 6 and 7 


Tag ‘83’ Selected Gate 


1K2 A1K2 
KK 20 _KK140 
Address Bits 1,2,4 COMP 
MST Outbits 5,6,7 
Selected Hold 
A1L2 
KL120 
= 
A1L2 
KL140 
Address Bits 1,2,4 
COMP 


MST Outbits 5,6,7 
Selected Hold 


CE Mode Switch B* CE Mode Switch B* 


+Attention Select +Attention Select 


Selected A 


Selected B 


A 
0 ath 
iN) QO |25 
ON 
NID IOUS id) PN] | © 
ZR 
oY eS 
°° wo 


CE Mode Switch A* 


A1iL2 
KL130 9 
DCD| 1, (See 
2?’ Note.) 
3° 012 


4 


oe 8 
NIOD 


CE Mode Switch B* 


+Attention Select 


' Drives 4 and 5 . Drives 2 and 3 
A1K2 A1K2 | 
KK130 ‘ | KK130 P , 
Address Bits 1,2,4 |OCD{1 pcpD} 1 
2 | 2 (See i 
A1K2 3 (See 3 Note.) | 
KK140 ; 6 4 Note.) | 4 4 D13 
P13 5 Same circuit 5 | Same circuit 
Selected 6’ D06 | as Drive 6 6 as Drive 6 
P03 AG12 = Selected A 7 | 
* | CE Mode Switch A* 
CE Mode Switch A 
cut | atta | 
0,” KL130 9 [ 
Address Bits 1,2,4 | DCDL1 DCD{L1 
2 ( 2 (See 
2) (See Note.) 
A1L2 ae 3 | 
KL140 4 4 
p 7 5 : . 
13 7 rm 5 | Same circuit 5° O11 ; Same circuit 
Select 6 as Drive 7 6 [ as Drive 7 
DO3 A G12 7? B12 [ Selected B 7 | 


Response Drive Response Drive 


Response Drive 


ya 


ATTENTION SELECT RESPONSE DEV-] 164 


Drives 0 and 1 


A1K2 
KK130 
Qo D10 
DCD] 1 
2 
3 
o 14 (See 
Same circuit 5° Note.) 
as Drive 6 6 
Selected A 7 
4 
CE Mode Switch A* 
A1L2 
KL130 0 
DCD 14 DO7 
2 
3 
1 4 
Same circuit 5 (See 
as Drive 7 6” | Note.) 
Selected B 7 


CE Mode Switch B* 


+Attention Select 
Response Drive 


@] +Attention 
ane: See Select 
Bus 0-7 
@ 


0 : | 0 0 
23 a EE ee : 
TRANA liga dee BEE Ces 
a ee ae Eg 
A 7 #3 ee 
NAW | 208 [a O08 F788 ee ie SY a bod 
BAVA 4 Camm espa il p24 Pe nas 7 <8 ee 
Dg ea i ee a 8 FY ee 
CAAA oat |? on Ld 22 7 ai mE 
= : 
WLXX { 
Terminating card *If the CE Mode switch is on for ; | 
in A1A2 position that drive, Select is forced active. | 
of last drive. ; | 
i ci a cs a a a a a a ae a ec a a pe ee 
Controller +Attention 
| Select Bus 
) pee oe 
ra | BF200 A A2K2 
+Attention on BE120 BE110 
Select $13 +Check 1 0f8 P12 
ye Ea] | = | 
@ | 4 —Check Bit 2 To Storage Control Bus In Bit 2 
ae 
ee a 
Bus Out Bit 7 neae 
A2G2 (Tag ‘04’ B '01’) SELECT 
BF160 BUS 


Note: A// output lines from A1K2 (A1L2) connect to the ji 
Attention Select Response Drive lines. Only the decoded fmoteccuon 


for each drive. 


3358 


A2G2 
BF170 


Tag ‘04’ 
Bus Out Bit 3 
(Tag ‘04’ B 10’) 
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To Storage Control Bus In 


ATTENTION SELECT RESPONSE DEV-I 164 


DEVICE BUS IN 


Circuit Description 


The microdiagnostic sets HAR to ‘00’ (Tag ‘8B’) and senses 
HAR for ‘00’ (Tag ‘8F’). Only bit P should be active. If bit P 
is not active or any bit (0-7) is active, an A281 Error Code 
occurs. 


HAR is then set to ‘FF’ (Tag ‘8B’) and sensed (Tag ‘8F’). 
If a bit is dropped, an A280 Error Code occurs. 


Analysis Procedure 


Run microdiagnostics on the A2 controller. 
If the bit is not active at the correct time, scope in the failing 
drive to isolate the problem. 


If the bit is active at the correct time at the Al V2 connector 
(A1 A2 in C2 control module) , move the Ch 1 probe to 
the Al A2 connector pin in the next non-failing drive. 


If the bit is lost between the connectors, the problem is in 


the cables or connectors (see DEV-I 90 to isolate the problem). 


If the bit is not lost between the connectors, continue scoping 
in the non-failing drive to find where the bit is lost. 


If the bit is not active at the correct time, scope the Inbus at 
the input to AlH2 in Drive A. If the bit is not active at the 
correct time, continue scoping in Drive A to isolate the 
problem. If the bit is active at the correct time, suspect a 
shorted cable causing all drives to fail. Use the isolation 
procedure on DEV-I 167, Entry C to determine the failure. 


If the bit is active at the correct time, move the Ch 1 probe 
to the A2V4 connector ping). 


If the bit is lost between the connectors, the problem is in the 
cable or connector. 


If the bit is not lost between the connectors, continue scoping 
in the controller board to find where the bit is lost. 
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c ¢ C¢€¢€¢€C € € € € € €C € € CC 


pEvice susin) DEV-I 165 


[- A2 Control Module aaa Satellite Module Satellite Module ain C2 Control Module ———} 


A2 Board Q A B | [ A B h A B 


A B 
A2F2 |a2v4a4Al1Vv2 A1A2 A1V2 A1A2 A1V2 A1A2 A1A2 
8 is a # i & Es ae 


A2 Board 


Device Bus 
In Parity 


Device Bus 
In Parity 


Interframe Connector 
01E (see DEV-I 90) 


Interframe Connector 
O1E (see DEV-I 90) 


Interframe Connector 
01E (see DEV-! 90) 


Figure 1. Inbus Bits 0-7, P Pin Locations 


A2V4 A1A2/A1V2 A1H2(A1N2) 
Connector | Connector Card 
(BU300) WLxxx 


KHxxx(KNxxx) 


UNO NTP WN — O 


Legend: C— Inactive 
qumms Active level 
Tolerance 


Chart | 

Line Line Name ALD Test Point 

No. | 

<7 +NPL Tag Gate KK100 (KL100) A1K2 (A1L2) P09 a 
gs +NPL Inbus Bit P KH200 (KN200) A1H2 (A1N2) BO7 P| 


Sense HAR, bit P, should be on. 
Sense HAR, all bits, should be on. 


Sync Tag ‘8B’ Tag ‘8F‘ 


Tag ‘8B’ Tag ‘8F’ 


DEVICE BUS IN DEV-I 165 


_ DEVICE BUS IN 


DEV-I 990 
DEV-1 180 
CTL-I 540 


An always active bit on 
the interface causes all 
drives to fail. 


The Device Bus In bit lines 


from each drive module are 
Dot ORed together on the 


device interface. J 


To isolate the failure: 


1, 


2. 


Remove connector 
A1A2a@. 
install terminator card 
(P/N 4516953) at A1V2 
and A1V3 0n the pin 
side of the board at @). 


. Turn on the CE Mode 


switch for Drive A in the 

control module and turn 

off the CE Mode switches 
for all other drives in the 

string. 


. Push the Attention push- 


button on.all drives 
taken out of CE Mode. 


MICRO 10 


Microdiagnostic 


From the A2 controllers: 
1, Load routine A2 
2. Enter A2, 00 


. Replace connector 


MICRO 10 


Microdiagnostic 


A1A2. and A1A3. 
Remove connector 
A1A2 and A1A3 

from the next module 
in the string. 

Install terminator card 
(P/N 4516953) at A1V2 
and A1V3 on the pin 
side of the board. 


1. Load routine A2 
2. Enter A2, 00 
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Multiple Drive 
Selection errors. 


'O 


Return to 
‘CTL-! 540 


[a A2 Control Module a | 


A2 Board 


Satellite Module 


DEV-I112 


DEV-I 165 


rey 


A B 


A B 
A1H2 
A2V4 A1V2 A1A2 A1iV2 
| ee Ee 


All drives failing. 


ad 


Interframe Connector 
O1E (see DEV-I 90) 


Interframe Connector 
O1E (see DEV-I 90) 


Yes 


to page from DEV-1.165 


Return to DEV-1165 


No 


Entry to page 
from DEV-!1 112 


Replace Card 


In'failing drive: 
A1K2(A1L2) 


When replacing A1K2 


(A1L2), check the ? 
addressing jumpers. 


See INST 6. 


MICFL 50 
MICRO 10 


Loop test 8 and bypass 
errors: 


Replace Card 


A1H2(A1N2) 


Trouble 
corrected 


Run microdiagnostics on Microdiagnostic 


the failing drive: 

1. Turn CE Mode switch 
on in failing drive. 

2. Turn off the CE Mode 
switches for the other 
drives in the string. 

3. Push the Attention 

pushbutton on all drives 

taken out of CE Mode. 


Trouble 
corrected 
1. Load routine A2 

2. Enter 10, 08, 01, 0O 


No 


Scope 


No Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 

A2V4 

1A1V2 

A1A2 

O1E Interframe connnector 


See DEV-! 164. 


Sweep 20 us/div | 

Trigger 
Slope (—) 
A1K2(A1L2)P10 
Drive Sync. Tag on 
failing drive 

1 Ch 1 A1K2(A1L2)P09 

+NPL Tag Gate 

Ch 2 

Scope the failing line at 

the A1V2 connector pin 

in the failing drive (see 

Figure 1). 


| The failure can be caused | 
by a bad connector or cable| 

| between a failing drive and | 

la non-failing drive. See 

| DEV-I 100 for connector | 


i 


Entry to page © 
from CTL-I 540 


Trouble | 
corrected » | Use the Circuit Description | 
and sequence chart on 


DEV-1I 165 to isolate the 


Maintenance procedure 


complete. } No ee | | | problem. 
a5 Return to | | Ay 
START 500 Bete. « DEV-I 165 
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| Seq. 2 of 2 | Part No. I June 76 | 30 Jul 76 | | | 


Satellite Module 


A 
ALTA2 A1V2| . 
: ® 


DEVICE oe IN DEV-I 167 


-———— €2 Control Module ———— 


A B A2 Board 


A1A2 A1V2 A2V4 


Interframe Connector 
-O1E (see DEV-I 90) 


Figure 1. Inbus Bits 0-7, P Pin Locations 


Bits | BU300 WLxxx 


© 


TNO OP WN 


A2V4 A1A2/A1V2 A1H2(A1N2) 
Connector | Connector | Card 
KH200 (KN200) 


, DEVICE pus at DEV-I 167 


re site, Aga ae : : _ —— oo 
Fy ee sees ae Po eRS, ae fee a pee ee a ra a Ba Teens 
4 . : : 7 i ; 4 8 : q ; : i 
. : : q noe if a “4 pe Z E 
er bee” hips se? be biscie Baie Soe Ba oF Hee ee oe 


ATTENTION SELECT RESPONSE 


See DE V-! 164 for 3350 without C2 Module. 


Drives 6 and 7 Drives 4 and 5 


A1K2 I 
Tag ‘83’ Selected Gate RISO 0 | 
A1K2 Al k2 Address Bits 1,2,4 | OCD . | 
KK120 A1K2 37 (See ' | 
Address Bits 1,2,4 KK140 Note. i 
? COMP 6 14 
< MST Outbits 5,6,7 P13 5 Same circuit 
FL Selected 6’ DOG [ as Drive 6 
Selected Hold P03 A G12 "7 | 
A1L2 eae | 
KL120 CE Mode Switch A A1L2 | 
Tag 83 KL130 0 
A1L2 Address Bits 1,2,4 | OCDL! 
KL140 2? (See 
Address Bits 1.2.4 ple gy Note | 
$ DITS i,2Z, 
res | COMP a8 KL140 , (4 
|FL] Selected 6 as Drive 7 
Selected Hold DO3 A G12 B12 i 
CE Mode Switch B* | 


+Attention Select 
Response Drive 


| | 2 o> —_ | 002 | 
awl bog | 1 TI os 22 aaa oS (Se 
tattention [| mee ae eee A ed 
mag: [AAAK sa J CE | CR ee I ee 
Bus O—7. : D | DOG 
~ LWA oor J C139 aaa Saami] fe Gps 1S 
CNA] Oo iss naan TOA Gad (24 
OA lee eee Ce Oe 
WAT be ee | a ene ace I 
Terminating card *If the CE Mode switch is on for i 
in A1A2 position that drive, Select is forced active. 
of last drive. 


+Attention 
A2G2 
BF200 A2K2 A2K2 
BE120 BE110 
$13 +Check1of8 =pi2f ASSM BUS 


Bus Out Bit 
(Tag '04’ B '01’) 


Tag ‘04’ 
Bus Out Bit 3 ; 
(Tag ’04’ B 10’) 


Note: A// ol heed lines from A1K2 (A1L2) connect to the corresponding 


Attention Select Response Drive lines. Only the d ine is activ 
for each drive. ye ecoded line is active 
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(See 
Note.) 


D13 


> 
SIDE RIGID 1O 


Selected A 


CE Mode Switch A* 


(See 
Note.) 


D11 


NiO} oO Pico pi 


Selected B 


CE Mode Switch B* 


+Attention Select 
Response Drive 


—Check Bit 2 


(OO! I-ASG 88S) SLO 
40}DBUUOD aBWeIjJ19}U| 


a2 | 


A2G2 
BF190 


SELECT 
| BUS 


A2G2 
BF170 


ATTENTION SELECT RESPONSE [PEV-I 168 
Drives 2 and 3 Drives 0 and 1 
me | ang 
KK130 , apie 
DCD{ 1 [ DCD] 1 
2? B13 2 
3 i 3 | 
_ Same circuit 5! (See ) Same circuit 5’, Note.) 
as Drive 6 ig? Note. | as Drive 6 6. 
Selected 7 : Selected A 7 
CE Mode Switch A* s | CE Mode Switch A* 
A1L2 AiL2 
KL130 KL130 9 
DCD} 1, (See | pcp L.1 D07 
12? Note.) | es 
3’? p12 | | 3 
| 3 L4 | | 1 4" 
Same circuit 5 Same circuit 5 (See 
as Drive 7 6 [ as Drive 7 6. | Note.) 
Selected B 7 ' Selected B 7 
CE Mode Switch B* } CE Mode Switch B* 
+Attention Select H +Attention Select 
Response Drive Response Drive : 
) 0 i+Attention 
| = D02 az _ : i Select 
NT RN Fre) FY ee ee ee 
YS be Ccmandinaiinscaaead 
: | DO5 _] BF 1 a 
Po | i ee 
— p07 }4 38 >— ] 
Sea a: pepo Es) as Saar ee 
ee aR bts 38 a Oe a 
Rei: eeemeiereie (ere : Hae 


, To Storage Control Bus In Bit 2 


To Storage Control Bus In 


ATTENTION SELECT RESPONSE 


DEV-I 168 


DEVICE BUS IN BIT ACTIVE — | eet oe _ 7 “pevice susiv siracrive ~DEV-I 170 


“MICRO 


FSI 


| Active bit is on 
Device Bus In. 


Device interface problems. 


[This failure can be caused | 
t 


Display Microdiagnostic 
Error Message Byte 2. 


| by: | 
| | j@ An always active bit on i 
Microdiagnostic No Device Bus In (see 
Error Message Byte 2, | Figure 1 on DEV-1 172). 
bit 0 = 1 | e Anactive Sense Gate !- 


allowing extra bits on 


Replace Card 


A2F2 | 
A2E2 


| 
age me 


MICRO 10 
Yes Troubl MICFL 50 
3 rouble MICRO 10 : | 
| corrected MICFL 50 Microdiagnostic 


Microdiagnostic 


Loop test 3 and bypass 
errors: 
1. Load routine A2 

2. Enter 10, 03, 01, 00 


Loop test 3: 
1. Load routine A2 
2. Enter 10, 03, 00 


Voltages for stability and 
correct level while test is 
looping. 


When replacing A1K2 
(A1L2), check the 
addressing jumpers. 
See INST 6. 


Replace Cards 


A1E2(A1R2) eet on 
A1K2(A1L2) 


Note: (See DEV-I 184.) Each bit on the Device Bus In is 


affected by six different cards in each drive. Sweep —4 Vdc in drive at: 
Trigger A1K2(A1L2) B06. 
Drive A Drive B Wena ras ey —4 Vdc in controller at: 
correcte A2L2BO06. 
pee ‘ we Ch Pa ees ne a 
eu A1K2(A1L2)B11. 
A 1G2 Dot OR A 1P2 Dot OR No +NPL Tag Gate + 6 Vdc in controller at: 
1J4 at A1lH2 at A1N2 volts/div 0.2 A2L2B11. 
AlJ A1lM4 Replace Cards probe x10 
AI1K2 A1L2 See PWR 290 for drive and| 
(See Note.) PWR 90 for controller. 
| A1G2(A1P2) venen a 
Any one of these cards can cause a bit to remain active or A1J4(A1M4) ee le ana vals ih ocedire 
A1F2(A1Q2) on DEV-I 172 and the te ee ent ee ee en 


inactive. If the error remains after replacing or swapping cards, 


perform the following: 


1. ALWAYS ACTIVE BIT — Scope the failing bit line. 


A1H2(A1N2) 


Ch 2 probe to isolate the 
problem. 


The controller —4 Vdc ! 
may be adjusted to cause 
an intermittent failure to 
become s solid. 


— <a eR ——— | 


a. If the bit line is at a + level (MST-1), remove the cards 
one at a time until the line drops to — level (MST-1). 
If all cards are removed and the bit line is still active, 


look for tight wire wraps, bent pins, etc. 7 iol procedure 
b. If the bit line is at a — level (MST-1), return to the aes 


Trouble 
corrected 


Trouble 


No | | Yes . 
corrected 


Use the description and 
diagrams on DEV-| 172 
to monitor the failing 


Maintenance procedure 
complete. 


Nic circuits. 
flowchart. | | Ss | 
2. ALWAYS INACTIVE BIT — Return to the flowchart. S | 2. A) %e | eS 


START 500 | | | | START 500 DEV-1 990 | - DEV-1172 


441301 | 441303 | 441308 | = 4 
1 Jun 76 30 Jul 76 | 18 Aug 78 , | 
a a | DEVICE BUS IN BITACTIVE DEV-[I 170 


OS a _ - a. a “yy £L . aN aes we aa a &. a - aN co “ a “S 4 o oy - ! - * a A , Zo . - 7 a —\ ; a “* oy a 7 7m fo Ny i w fe ‘ Lo 2) . = a , a ‘ : 7 s a af ‘ 
; . ; a : 7 : : ‘\ 2) \ iJ \ wi : ! ie - j \e py f % : : ; : 4 yf \ 
| | ; y/ Z a en. ¥ SW a4 ae ae Ne er NL \e__ Se ae, Ne \ hag 3 Se me Ne eke 


DEVICE BUS IN BIT ACTIVE 


Circuit Description 


The microdiagnostic resets HAR® (Tag ‘8F’, Bus ‘04’) 
to ‘00’ then issues a Sense Interface (Tag ‘89’). ‘OO’ should be 
returned on the NPL Jnbus Bits 0-7. 


Analysis Procedure 


Scope the NPL Inbus Bit @ that is active (see Figure 1) as 
determined by Error Message Byte 2. If at Tag “89” time the 
bit is active, scope in the drive. If the bit is not active, scope 
in the controller to determine where it became active. 


If NPL Inbus Bit 4 is active, suspect +Gate Mach or RW 
Status line is active erroneously at Tag ‘89’ time. This 
causes Access*Check Status Bit 4G be active. 


Gate Mach or RW Status can be active because: 


+Gate Mach Status is active (KK140, KL140). 
+Set Read*Write is active (KK140, KL140). 


~ See OPER 92 for additional theory. 


Note: See DEV-! 100 (DEV-! 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


9 


CCC C 


To ea 


Line Line Name 
: 
eormsamiia econ [anaanane 


CC COCCCCECE 


DEV-I 172 


DEVICE BUS IN BIT ACTIVE 


Conn Conn 
KExxx (KRxxx) KHxxx (KNxxx) BAxxx 


WLxxx BUxxx 
[SERVO CTL Ores 
Device Bus In Bits O—7 NPL Contr Bus In Bits O—7 


2 ines 1 
Access* Check Status Bits 0O—7 NPL Inbus Bits O—7 i | 
Contr Bus In Parity Check 


(See Note.) 


A1E2 (A1R2) 


A1G2 (A1P2) 
KGxxx (KPxxx) 


HAR 
| HAR *CAR* Diff . 
8 Status Bits O—7 From next drive 
interframe connector 
= O1E (see Note) 
Figure 1. Bus In Bits O—7, P Pin Locations. 
+AccessxCheck | tHAR«CAR:« Diff 
| —Contr Bus +Device Bus In | +NPL Inbus Bits | Status Bits @) Status 

A1K2 (A1L2) in Bits NPL A2F2 | A1H2(A1N2) A1E2(A1R2) A1G2(A1P2)@ 
KK xxx (IKLXxx) | Bits | A2F2 BA100 | BA 10 @ KHxxx(KNxxx) | KE160(KR160) | KG180(KP180) 

) , 


Xo) 


ate Mach or RW Status 


Dyer Tag Gate 


Legend: C—) Inactive 
aus «Active level 
Tolerance 


Reset HAR Sense Bus 


In = ’00’ 


Set HAR 


to ‘FF’ to ‘00’ 


@ 
| ! ? 
4 
] ' , 


Tag ‘8B’ 


Tag ‘8F’ Tag ‘89’ 


Inactive 


Inactive 


DOR 


GQ 


3350 ~ CC0172 2358358 | 441300 441303 | | | | 
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DEV-I 172 


DEVICE BUS IN BIT ACTIVE 


OF ne rs 2 or nee 7 


HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) FAILS 


Note 1: (See DEV-! 184.) Each bit on the Device Bus In is 
affected by six different cards in each drive. 


Drive A Drive B 
AlE2 A1lR2 
AlF2 
Dot OR Ate Dot OR 
Be tAlH2 shies A1N2 
A1Js4 a Aima | 7 
AlK2 — AIL2 


Any one of these cards can cause a bit to remain active or 
inactive. If the error remains after replacing or swapping 
cards, perform the following: 


1. ALWAYS ACTIVE BIT — Scope the failing line. 

a. If the bit line is at a + level (MST-1), remove the 
cards one at a time until the line drops to — level 
(MST-1). 1/f all cards are removed and the bit line 
is still active, look for tight wire wraps, bent pins, 
etc. | 

b. If the bit line is still at a — level (MST-1), return 
to the flowchart. 


2. ALWAYS INACTIVE BIT — Return to the flowchart. 


Note 2: When replacing A1K2(A1L2) and/or A2G2, check 
the addressing jumpers. See [NST 6. 


CC0180 | 2358359 441300 | 441301 | 441303 | 441306 
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Error Message Byte 2 


are on. 


MICRO 10 
MICFL 50 


Microdiagnostic 


Run test 8: 
1. Load routine A2 


The DEV-|I 
Bus In Parity 
Check indicator 
on the CE 

Panel is reset 
when the 
Execute switch 
is Operated, 


2. Enter 10, 08, 00 


Device Bus tn Par 
indicator on 


Replace Card 
A2F2 Controller 


Trouble 
corrected 


No 


No 3350 C2 Module 


installed 


So Yes 
DEV-I 162 oS 


DEV-I 167 


HAR and Difference 
Counter activated bits. 


Display Microdiagnostic 


determine the bits that 


CC CCCCECCOCECCEE 


DEV-! 160 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 

A2V4 

A1V2 

A1A2 

01E Interframe Connector 


HAR and Difference 
Counter dropped bits. 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 


to 


seated properly: 

A2V4 

A1V2 

A1A2 

O1E Interframe connector 


Trouble 
corrected 


Replace Cards 


Trouble 


In failing drive: corrected 


A1G2(A1P2) 
A1K2(A1L2) (See Note 2.) 
A1H2(A1N2) 


In controller if all drives 
failing: 
A2F2 


MICRO 10 
MICFL 50 


Microdiagnostic 


Loop test 3 and bypass 
errors: 

1. Load routine A2 

2. Enter: 10, 03,01, 00 


Sweep 20 us/div 


ity 


Replace Cards 


A1G2(A1P2)) 
A1K2(A1L2)} 0! _ 
A1H2(A1N2)) (‘See Note 2. 
A2F2 ) Controller 

A2G2 | (See Note 2.) 


Trouble 
corrected 


No Trigger Trouble 
Slope (—) corrected 
A2L2J11 
—MST RAS TP 


Microdiagnostic 
Error Message Byte 2 
Bit O= 1 


Ch 1 A1K2(A1L2)PO09 
+NPL Tag Gate 
volts/div 0.2 

probe x10 


Replace Cards 


(See Note 1.) 
A1E2(A1R2) 
| A1F2(A1Q2) 
A1J4(A1M4) 


Replace Cards Use the Analysis Procedure 


and diagrams on DEV-I 182 
and 183 with the Ch 2 
probe to isolate the 
problem. 


Drive 


Trouble 
corrected. 


(See Note 1.) 
A1E2(A1R2) 
A1J4(A1M4) 
A1F2(A1Q2) 


Drive 


Trouble 
corrected 


Trouble 
corrected 


Maintenance procedure 
complete. 


HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) FAILS 


Maintenance procedure 


No complete. 


(CC CCE 


Difference Counter 
fails. 


—_—a— = | oe —_ = «ame ee 


! The following test exercises 
the circuits that cause this | 


failure. 
eee ae nee 


MICRO 10 
MICFL 50 looping the test, display 


| 

| Microdiagnostic Error | 
Message Byte 2 to deter- l 
| 

| 

| 


aicuene ae 7 


a failure occurs while 


Run test 3: | mine if there are any 
4. oad routine AD | extra bits on or missing. 


2. Enter 10, 03, 00 


| If the bits are in error in 
the controller, suspect 
—Rd Wrt Latch is active. 

| TO monitor the Rd Wrt l 
Latch, see CTL-1 500, 

| Entry A, and loop routine 


Voltages for stability and 


correct level while test is Al, test 5. : 
looping, © go ca 
—4 Vdc in drive at: 
A1H2(A1N2) B06. 
—4 Vdc in controller at: 
A2F2806. 
+ 6 Vdc in drive at: Sweep 20 us/div | 
A1K2(A1L2)B11 and Trigger 
A1H2(A1N2)B11. Slope (—) 
+ 6 Vdc in controller at: —MST RAS TP 


A2F2B11 and 
A2L2B11. 


See PWR 290 for drive and 
PWR 90 for controller. 


Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


Ch 2 A1H2(A1N2)* ie 
NPL Inbus Bits 0-7 NY 

*See Figure 1 on DEV-I DEV-I 
182 


182 for pin locations. 


Use the Analysis Procedure 
and diagrams on DEV-I 182 

and 183 with the Ch 2 | 
probe to isolate the problem. 


Yes Trouble 


corrected 


No 


START 500 | DEV-1 990 | + START 500 DEV-1 990 


HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) FAILS DEV-I l 80 


DEV-I 180 


HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) FAILS © HEAD ADDRESS REGISTER WAAR) AND DIEFERENCE COUNTER IFT) FAILS DEV-1 182 


Circuit Description | | te ae 1298,  A1F2 (A1Uz) A1E2 (A1R2) A1G2 (A1P2) : A1H2 (A1N2) A2F2 
Use the sequence chart and follow the descriptions of the alone ae padilalea Rare ae abide | sais 


pias | . A1V2 A2V4 
Tag sequence listed below as a scoping aid: [HDA WLxxx  BUxxx TBusiIn | 
| HAR*CAR* 
[* Any Rezero Diff: Status Bits 


| | | ) NPL Inb | ) 
| 1. Tag ‘8C’ Bus ‘00’ ~— Set Diff Counter to ‘00’. : Ss pe Guente 7 9 ies - Device Bus In eo 
! | Rezero Bits 0-7 Bits 0-7 NPL 
| 2. Tag “8F’ Bus ‘09’ ~— Sense Diff Counter for ‘00’ (all NPL . : 
7 | Inbus Bits 0-7 are off: bit P is on). If | | . | | 


Diff Counter equals ‘00’, go to Step S. 


(See Note.) 
If Diff Counter is not equal to ‘00’, | aes raped A2G 
o to Step 3 A1J4 (A1M4) 2 
8 Pigs KJxxx (KMxxx) BF xxx 
3. Tag ‘8B’ Bus ‘00’ ~=Set HAR to ‘00’. D rou ane ae 
¢ 9 ‘ ) ‘ TAR 
4. Tag ‘8F’ Bus ‘05 Sense HAR for ‘00’ (all NPL Inbus , - Pwr On Reset Sense Target Status ee 
ssn Seep ae es : [* MST Outbus Bits | 9B -. Ctrl Op BF 
occurs. If HAR equals ‘00’, continue E - 
, | nn 
5. Change scope sweep time to 50 us. NPL Tag G | Wines 
6. Tag “8C’ Bus °FF’ — Set Diff Counter to ‘FF’. Gate [* Enable Reg Resets From next drive 
7. Tag “8F’ Bus ‘09 ~— Sense Diff Counter for ‘FF’ (all NPL | a . Ser vear A Mapes toe 
Inbus Bits 0-7 are on). If Diff Counter /S 
Tag Gate Valid Dlyd. E Not 
equals “FF’, go to Step 10. If Diff f S DUE see mone) 
Counter is not equal to ‘FF’, go to Gacccal 
7 Step 8 
8. Tag ‘8B’ Bus°FF’ Set HAR to ‘FF’. 
9. Tag ‘8F’ Bus ‘05’ —- Sense HAR for ‘FF’ (all NPL Inbus 
Bits 0-7 are on). If HAR is not equal 
to ‘FF’, an A235 error occurs. If HAR 
equals ‘FF’, go to Step 10. 
10. Sliding ones pattern placed on Diff Counter and HAR Bus 
In must equal Bus Out or an A236 error occurs. See 7 7 | ; ; 7 ; : 
MICFL | | Figure 1. Outbus and Inbus Bits O—7, P Pin Locations 


eh, | , «f | a | +HAR*CAR* . | +Device Bus 
See OPER 92 for additional theory. | _MST Outbus Diff Status +NPL Inbus In NPL 
A1K2(A1L2) | A1G2 (A1P2)S9| A1H2 (A1N2)Q A2F2 


| | KK100 (KL100) | KG180 (KP180 BA 
Note: See DEV-I 100 (DEV-I 90 with C2 Module installed) ee ) | KH200 (KN200)_| BA160 


for details of connectors, interframe eats: and point-to- 
point pin eS 


NO OP WN — O 
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© Copyright IBM Corporation 1976, 1977 foe | 2 = eo . HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) FAILS DEV-I 182. | 
Ce om ~~ FN A am o oy ry 
oO ae ne | Wy GF NK MS a) D a 4D 6) 


HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) FAILS HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) rats DEV-I 183 


Analysis Procedure 


® Tags ‘8C’ (Set Diff Counter) and ‘8B’ (Set HAR) activate 
Tag Gate Valid Dlyd 

@ Tag Gate Valid Dlyd activates Enable Reg Resets @ which 
resets the HAR and DIFF Counter to ‘00’. 

@ Tag ‘8C’ and ‘8B’ then set the Diff 6's: and Har with 


the value on the MST Outbus Bits . Sense Diff Counter 
(Tag ‘8F’ Bus ‘09’) and Sense HAR (Tag ‘8F’ Bus ‘05’) 
activate Control. 

@ Control activates Gate Senses @ which gates HAR«CARsDiff 
Status Bits] to the NPL Inbus Bits 0-7 


A234 ERROR CODE (Bit 0 = 1) 
Target Status Bit 0Mis active if Sense Target Reg Dis active. 


_ A235 ERROR CODE (Bit 0 = 0) 


Suspect File Ctrl Op 8F @ line is not active at Tag ‘8F’ time. 


If Sense Byte 2 = ‘00’, suspect Pwr On Reset @or Any Rezero 
active holding the registers reset. Sequence Rezero 
causes Any Rezero to be active. 


If a single bit is off, scope the inactive bit at the NPL Inbus 
Bit 0-7 @ ine. 


Chart Set Diff Set Diff 
wily Line Name Test Point Ctr to ae ir - Ctr to pag 
ot Ctr = ‘00 Ctr = ‘FF’. 
| 00’. : ‘FF’, 
ry _—MST RAS TP BD100 A2L2 J11 : 
ae +NPL Tag Gate KK 100 (KL100) A1K2 (A1L2) PO9 
To | rome | eevee | anaanen 
ee ee 
Ls —Enable Reg Resets KK 150 (KL150) A1K2 (A1L2) J12 


Tag ‘8C’ Tag ‘BF’ Tag ‘8C’ Tag ‘BF’ 


Inactive 


| 
a Ca 
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© Copyright IBM Corporation 1976, 1977 HEAD ADDRESS REGISTER (HAR) AND DIFFERENCE COUNTER (DIFF) FAILS DEV-I 183 


Inactive 


Inactive 
inactive 


DOOOOOOUOORE 


( € € € € € € € € € € € € € € € € € 


STATUS BUS BITS 


Set Read«Write 
(R/W Status) 


Sense Status 0 
Sense CAR 
Sense Rd/Wr 
Sense HAR 
Sense DIFF Ctr 


? 


KK140 


KK170 
KG190 
KG190 
KG190 
KG190 


Sense Target Reg KG190 
Sense Status 1 KG190 
Sense Status 2 KK170 
Sense Status 3 KK170 
Gate Machine 
Status (Tag ‘84’) KK140 
Sense Status 4 KG170 
Sense Interface 
(Tag ‘89’) KK120 
CC0184 
3350 Seq. | of 2 
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RD/WR STATUS BIT — A1H2 (A1N2) 


[Sense StauusO | ——S~SS. SCS rR AIW Status Gate Machine Status Goan 


Tag ‘8F’ Bus ‘07’ 


NOOR WNH HO 


Head Short Latch 


Pad Gate Error State 5 


1.2 Mb 


Bits O—7 KH190 (KN190) 


Not Used 
Write Gate Control 


Multichip Selected 
Capable/Enable Check 
Write Overrun 


Not Used 


Rd/Wr Check Rd/Wr Check 
Delta | Wr Check 
Control Check 

Transition Check 


Write | Check 


Pad Status Bit 


) 
1 
2 
3 
4 
a) 
Index Mark 6 
7 


NOOR WH — O 


0 
1 
2 
3 
4 
5 
6 
7 


ia 


3,6— 


ad 


Tag ‘8F’ Bus ‘01’ 
Tag ‘8F’ Bus ‘08’ 


ae 
Tag ‘8F’ Bus ‘03’ 
& 
ia 


© 
Ww 


Tag ‘8F’ Bus ‘05’ 0-7 
Tag ‘8F’ Bus ‘09’ 0—7 
Tag ‘8F’ Bus ‘OD’ O—7 
Tag BF’ Bus 83 
2-7 
Tag ‘8F’ Bus ‘43’ 
Tag ‘8F’ Bus ‘23’ ae ae 
ie a a 2) 
A1K2 (A1L2) 
Gate Mach 
fon or R/W Status 
KK140(KL140) 
5—7 
Tag ‘8F’ Bus ‘13’ 
2,4 
6,/ 
2358361 
Part No. 


HAR, CAR, DIFF — A1G2 (A1P2) 


Sense CAR 


CAR 256 
CAR 128 
CAR 64 
CAR 32 
CAR 16 
CAR 8 
CAR 4 
CAR 2 


Dir Bit In 
DC 512 
DC 256 
CAR 512 


1.2 Mb 
Fixed Heads 


NOORPWON =O 


0 
1 

2 
3 
4 
5 
6 
7 


TARGET STATUS BIT — A1J4 (A1M4) 


Target Bit O 
Target Bit 1 
Target Bit 2 
Target Bit 3 


Not Used 
Sector Noncompare 


Target Bit 4 
Target Bit 5 
Target Bit 6 
Target Bit 7 


NOOBWN © 


0 
1 
2 
3 
4 
5 
6 
7 


HDA STATUS BIT — A1F2 (A102) 


NOOO PWN — © 


Index Check Set 


NOOR WN = © 


Bits 0, 2—7 KJ530 (KM530) 


Bits O~7 KG180 (KP180) 


Fixed Heads 32 -. 59 
Fixed Heads 0 —31 
HAR 16 

HAR 8 

HAR 4 

HAR 2 

HAR 1 

Not Used 


NOOB WN OO 


Bit 1 KJ510 (KM510) 


Bits 0-3 KF230 (KQ230) 


Bits 4—7 KF240 (KQ240) 


[SenseStatue? | SemeSutus2 | SemeSwues | -AWSwue ST SSCSCS~—SCSCSCS 


Not Used Fmt Error 
Bit Latch 4 
Bit Latch 2 
Bit Latch 1 


Check Latch 


Motor at Speed 
Air RAS Latch 
Write Enable 
Fixed Heads 
3330-1, 3330-11 
Native 3330-11 


Not Used 


SOOBWN OO 


ACCESS, CHECK STATUS BIT — A1E2 (A1R2) 


Inhibit Recycle 


Drive Start Switch 


Not Used 


Air Switch 


Not Used 


Motor at Speed 


Native 


Bits O—7 KE160 (KR160) 


[___SenseStatus4 | SenseStatus2 | Sense Status3_ R/W Status Gate Machine Status \_— 


Timeout 

Overshoot 

Servo Off Track 
Rezero Mode Latch 
Servo Latch 

Linear Mode Latch 
Control Latch 
Wait Latch 


Not Used 
Odd Track 


“OO WH — © 


INTERFACE STATUS BITS — A1K2 (A1L2) 


___Senseinterface Gate Machine Status ceed 


441300 
31 Mar 76 


Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Device Bus Out Parity 
Device Tag Bus Parity 


NOD OTP WN — O 


NOOR WN © 


Guardband 

Target Velocity 
Track Crossing 
Not Used 


Not Used 


O Not Used 


Access Chk*Sect Noncmpr 


Online 


NOOR WH — © 


Not Used 
Access Chk*Sect Noncmpr 


Online 

Access HDA Attn/Cntri Ltch 
Busy/Not Seek Cmpit*Sect Cmpr 
Seek Cmpit*«Sect Cmpr«Srch Sect 


Bits O—7 KK190 (KL190) 


O Not Used 
Device Interface Check 


1 
2 
3 
4 
5 
6 
7 


staTuspusBits DEV-I 184 
Conn 
A1H2 (A1N2) A1V2 
KHxxx (IKNxxx) WLxxx 


Inbus Bits O—-7 
DOT 
OR 


To Controller 
Board 


DEV-I 184 


STATUS BUS BITS 


ADDRESS RETURNED WHEN NOT EXPECTED | : : | lee? = 7 _ 2 ADDRESS RETURNED WHEN NOTEXPECTED DEV-I.190 


The A240 Error Code indicates that a drive physical address “MICRO | 


was returned when a Select was issued with Outbus Bit 4 7 
on. | | 7 | 


Physical address returned 
when not expected. 


Display and Record 


Microdiagnostic Error Mes- 
sage Byte 2 to determine the 
drive that is returning a phy- 
sical address. 


MICFL 50 
MICRO 10 


Microdiagnostic 


Loop test 4 and bypass 
errors: 

1. Load routine A2 

2. Enter 10, 04, 01, 00 


Expected: 0000 0000 


Replace Cards 


In failing drive: 
A1K2 (A1L2) 


In controller if all drives _ 


When replacing A1K2 
(A1L2) and/or A2G2 
check the addressing 
jumpers. See INST 6. 


, 


Sweep 
Trigger 


failing: 
A2G2 


Slope (—) 
—MST RAS TP 
Ch 1 A1K2(A1L2)M08 Sweep 
+NPL Select Hold Cc) Trigger 
Trouble volts/div 0.2 Slope (—) 


corrected 


DEV-I A2L2511 
192 —MST RAS TP 
Ch 1 A1K2(A1L2)P11 
—MST Outbus Bit 4 
voits/div. 0.2 
probe x10 DEV-! 192 
Ch 2 A2G2* 
: +Attn Select Bus Bit 
No NPL 


probe x10 
Ch 2 
Select Hold should not be 
| active before the initial 
Tag ‘83' is issued. 


Verify that the following 
cable connector pins are 

not bent or pushed in and | 
that the connectors are 
seated properly: 

A2V4 
A1V2 
A1A2 


Select Hold 
active before initial 
Tag ‘83’ 


*See Figure 1 on 
DEV-1 192 for pin 
location. 


| Yes 


} Use the diagram on 
DEV-! 192 to determine | 
why there is always an | 
active bit on the Attn/ | 
Sel bus. —MST Outbus | 
| 
| 


Trouble 
corrected 


Use the diagram and 
| timing chart on 

DEV-I 192 to isolate the 
problem. 


Start at +NPL Select Hold 
and determine why it is 
always active. 


Bit 4 should block any 
drive from selecting 
during Tag ‘83’. 


Trouble 
corrected 


Trouble 
corrected 


Maintenance procedure 


Maintenance procedure 
complete. 


complete. No 


START 500 | DEV-I 990 DEV-1 990 ~ START 500 


3350 CC0184 2358361 441300 | re 
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ADDRESS RETURNED WHEN NOT EXPECTED 


Circuit Description 
The microdiagnostic issues a Select to a drive with MST Outbus 


Bit 4 Oo». MST Outbus Bit 4 blocks the Select and does not 
allow the drive address to be placed on the Attn Select Bus. 


Analysis Procedure 


The drive address appears on the Attn Select Bus in error 

because: 

© +Selected is active. (+Selected is blocked by MST 
Outbus Bit 4 active.) 


@ +NPL Select Hold Mis active before the initial Tag ‘83’ 


ADDRESS RETURNED WHEN NOT EXPECTED DEV-I 192 
A1K2 (A1L2) A2G2 A2F2 
KKxxx (KLxxx) BF xxx BAxxx 
Conn — Conn POLL AN 
BU 
apeie — Attn Select Select Bus Bits 0-7 + 
NPL Tag Gate NPL Attn Sel Resp Drive Bus Bits NPL Bue ik iets 
S—_—_—_-————— 
CJ © Bus Out Bit 7 connector 
NPL Select Hold . Bele Gate (See Note.) oe 


9 Selected 


Figure 1. Attention Select Bus Bits Pin Locations 
+Attn Select 


is issued. 
sus NPL a 
See OPER 92 for additional theory. A2G2 |A2C3 : 
BF 160 
Conn 
A1A2 
WLxxx 
From next 
A2G2 interframe connector 
BDxxx Conn Conn Conn 01E (see Note) i 
A2V5D09 A1V3D09 A1A3 
BU200 WLxxx WLxxx 


Device Sel Hold NPL 


Note: See DEV-/ 100 (DEV-/ 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 
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To next drive 
interframe connector 
01E (see Note) 


6) 
1 
2 
3 
4 
5 
6 
7 


*Pins located on connectors A1V2, A1A2, and A2V4. 


Legend: C—— Inactive 


gum =Active level 
Tolerance 


Line Line Name ALD Test Point 

No. 

Terms ieee iam 
recto ne faa 
a 
casrowmere [revo [anaucaen —_ 
Er 
Pamseereuomw [erie fewram 
camowony eww ——oarauie 
Ce a Co ce 


Tag ‘83’ Tag ‘83’ Tag ‘83’ 


Inactive 


Inactive — 


pee leteie es 
OOOO0000m 


DEV-I 192 


ADDRESS RETURNED WHEN NOT EXPECTED 


CYLINDER ADDRESS REGISTER (CAR) > 


The microdiagnostic sets and senses CAR to ‘00’, ‘FF’, 
and a sliding ones pattern. 


Note: When replacing A1K2 (A1L2) and/or A2G2, 
check the addressing jumpers. See INST 6. 
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Maintenance procedure 


complete. 


START 500 


441300 | 441303 
—31-Mar 76 | 30 Jul 76 % 


CAR has active bits. 
CAR set to ‘00’. 


If Microdiagnostic Error 
Message Byte 2 = ‘FF’, 
| suspect Set CAR line is 
_always active. 


{ 
| 
Le ete ec an eee 


Maintenance procedure 
complete. 


START 500 


Trouble 
corrected 


No 


DEV-1 990 


MICRO 


CAR bits missing. 
CAR set to ‘FF’. 


Replace Cards 


A1G2(A1P2) 
A1K2(A1L2) (See Note.) 


r Microdiagnostic Error 1 
| Message Byte 2 = ‘00’, | 

suspect Set CAR or Sense | 
po lines failed. 


Se eee ee 


Trouble 
corrected 


MICFL 50 
MICRO 10 No 


Microdiagnostic 


Loop test B and bypass 
errors: 

1. Load routine A2 

2. Enter 10,0B, 01,00 


Sweep 20 us/div 

Trigger 
Slope(—) 
A1K2(A1L2)P10 
—Drive Sync Tag 

Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
voits/div 0.2 
probe x10 


Use the sequence chart 
on DEV-I 196 to isolate 
the problem by scoping 


CAR control lines and 
bit lines. 


CAR has active or 
missing bits with random 
pattern. 


Replace Cards 


A1G2(A1P2) 
A1K2(A1L2) (See Note.) 


lMicrodiagnostic Error 
| Message byte 


2 = Received. 

Microdiagnostic Error | 
| Message Byte 
I.3=Expected. 


_ CYLINDER ADDRESS REGISTER (CAR) 


FSI 


CAR failed. 


MICFL 50 
MICRO 10 


Microdiagnostic . 


Loop test 8: 
1. Load routine A2 
2. Enter 10, 0B, 00 


Voltages for stability and 

| correct level while test is 

looping: 

—4 Vdc in drive at: 
A1K2(A1L2) BO6. 

—4 Vdc in controller at 
A2L2BO06. 

+ 6 Vdc in drive at: 
A1K2(A1L2)B11, 

+ 6 Vdc in controller at: 

A2L2B11. 


See PWR 290 for drive and 
PWR 90 for controller. 


Use the Analysis Procedure 
and diagrams on DEV-I 196 
to monitor the failing 

circuits. 


CYLINDER ADDRESS REGISTER (CAR) DEV-I 194 


 DEV-1194 


(Cc CE € € € € € € € € € € € € € € € € € € € € € € € 


CYLINDER ADDRESS REGISTER (CAR) | CYLINDER ADDRESS REGISTER (CAR) DEV-I 196 
Analysis Procedure A1K2 (A1L2) A1G2 (A1P2) 
KKxxx (KLxxx) KGxxx (KPxxx) 


The microdiagnostic issues a Set CAR command (Tag ‘8E’) and 
senses CAR (Tag ‘8F’) for the correct value. 


Since the HAR*CAR«Diff registers have been tested earlier in 
the microprogram, check the +Set CAR line for proper opera- 
tion. If the Error Code is A2B4, change the time base on the 
scope to 50 us. The Set and Sense CAR commands for the 
sliding ones pattern occur after the ‘FF’ pattem is set in the 
following sequence: 


Tag ‘“8F’ Bus ‘Ol’ Sense CAR for ‘FF’. 

Tag ‘8F’ Bus ‘01’ ~— Sense CAR for Parity Check. 

Tag ‘8F’ Bus ‘01’ Sense CAR for Bus In = Bus Out. 
(An A2B4 Error Code occurs if 
Bus In is not equal to Bus Out.) 


HAR*CAR *Diff Status Bits 0-7 


NPL Tag Gate ® 


Figure 1. CAR Bit Pin Locations 


| +HAR*CAR=Diff 
See OPER 92 for additional theory. Status °c) 
A1G2 (A1P2) 
KG180 (KP 180) 


INOOhWN—O 


Legend: C—) Inactive 
qummms Active level 
Ci! Tolerance 


Chart | | _ | | Set CAR Sense CAR for ‘00’ sot CAR | Sense CAR for ‘FF’ 
ne Line Name ALD | Test Point pe (A2B2 Error Code ‘EE! (A2B3 Error Code 


CC0196 2358363 441300 | 441303 
3350 | Seq. Lof2 | Part No. 31 Mar 76 | 30Jul 76 
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DEVICE INTERFACE ERROR ON R/W | | 7 a | | , pe eer ea EERO ON DEV-1 200 


Device Interface error on 
Set R/W (Tag ‘85’). 


More than 
one drive failing 


' Yes or 
don’t know 


Replace Cards 


In failing drive: 


When replacing 
A1K2(A1L2), check the 


A1K2(A1L2) addressing jumpers. See 
In controller if all drives INST 6. 
failing: 


A2F2 
A2Q2 
A2L2 
A2P2 
A2S2 


Trouble 
corrected 


Replace Cards 


A1K2(A1L2) 2 
A1H2(A1N2) 


Trouble 
corrected 


When replacing 
A1K2(A1L2), check the 
addressing jumpers. See 
INST 6. 


MICFL 50 
MICRO 10 


}Microdiagnostic == 


Loop test 5 and bypass 
errors: 

1. Load routine A2 

2. Enter 10, 05, 01, 00 


Use the Analysis Procedure 
and sequence chart on 
DEV-! 202 and the Ch 2 
probe to isolate the 
problem. 


Sweep 20 us/div 
Trigger 


Maintenance procedure Trouble He 
complete. 
p corrected _MST RAS TP 


Ch 1 A2G2J11 
+Tag Gate NPL 
volts/div 0.2 

probe x10 


START 500 | DEV-I 990 


3350 CC0196 2358363 441300 441303 
Seq. 2 of 2| Part No. 31 Mar 76 | 30 Jul 76 
SiceayneRalenieoimeision ia9e = i. | | DEVICE INTERFACE ERRORONR/W DEV-I 200 


DEVICE INTERFACE ERROR ON R/W 


Analysis Procedure 


This error occurs when: 
Any line @ through @ is active. 
Rd Wrt Gate is inactive (BA140). 
AM Found is inactive (BC 140). 
Set Read/Write on KK170 (KL170) is inactive. 


Set Read/Write (Tag ‘85’) switches the Device Outbus 
bits @ to a Read/Write Control bus. Bits 5, 6, and 7 are 
forced to the active state, and bit P is forced to the 
inactive state. Device Outbus Parity is only checked for 
an instant and then it is blocked to allow varying 

values during Read/Write Control. 


See OPER 92 for additional theory. 


KKxxx (KLxxx) 


A1K2 (A1L2) A2S2 
BCxxx 


Set Read/Write 


Bus Out Parity Good 


A2P2 
B 


Figure 1. Outbus Bits 0-7, 
P Pin Locations 


+Device Outbus 
A2F2 BA110 
0 


w~nXNIOoHWN - 


29 
2) rs) 
o 


Line | Line Name Test Point il 3 
; Sync 


1 |—MST RAS TP |BD100 A2L2 J11 Yt 
Tag 
+Tag Gate NPL BD130 A2G2 J11 pails 


© 


aS 


a 
Frmeesearcon foe OR 
So 

i 
a 
Sn 


+Bus Out Parity Good KK190 (KL190) A1K2 (A1L2) PO7 


eeeeooe 
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SERDES 


SERDES 
[7 Transfer Sector Count 
AM Found D 
[Pp Write Gate Suppressed 
Device 
: S Unsquelch S Outbus Bits O—7, P 
F 
peal >. Read Gate 
ana , rr 
-_ CT 15 Addr Mark Gate | 
H 


DEV-I 202 


DEVICE INTERFACE ERROR ON R/W 


A2F2 
BAxxx 


BUS OUT 


A2Q2 
BHxxx 


MACROS Cc 


>. VFO Good 


A2L2 
BDxxx 


R/W CTRL 


Rd Wrt Gate 


Legend: C—) Inactive 
qu Active level 
Tolerance 
Interface Check 

off (A254 error 


Set R/W__ if on). 
{ / 
| / 
/ 
Tab Tag 
‘85’ 84" 


eee ee eee 


Inactive 
Inactive 
Inactive 
Inactive 


Inactive 


DEV-I 202 


DEVICE INTERFACE ERROR ON R/W 


. _ DEVICE BUS IN PARITY CHECK tis, oF wicetas 2 - eat : re | = gee 4 ; a | oe BRVICE a parity cHecK DEV-I210 | 


Device Bus in Parity 
Check fails to set or 
reset. 


Replace Cards 


A2F2 
A2K2 
A2L2 


Trouble 
corrected 


MICFL 50 
MICRO 10 
| Microdiagnostic =i | 
Loop test 7 and bypass . 
| errors: 

1. Load routine A2 

2. Enter 10, 07, 01, 00 


Sweep 
Trigger 
Slope (—) 
A1K2(A1L2)P10 
—Drive Sync Tag 
Ch 1 A2G2J11 
Tag Gate NPL 
volts/div 0.2 
probe x10 
Ch 2 A2F2M05 
—Device BI Par Chk 
Latched 
volts/div 0.2 
probe x10 


20 us/div 


C 


DEV-I 212 


Use the Analysis Procedure 
and sequence chart on 
DEV-I 212 to isolate the 
problem. 


Trouble 
corrected 


Maintenance procedure 
complete. 


No 


START 500 DEV-1I 990 


441300 | 441303 | 
| 31 Mar 76 | 30 Jul 76 


CC0202 
Seq. 2 of 2 


3350 


2358364 
| Part No. 
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DEVICE BUS IN PARITY CHECK DEV-I 210 


j ties - ym. i ae jas aa eer aa _ a“ Pe ™ : aN 
es a Ey Fw EN OY Ch) €% C} Cy) CF oN or 
a a As a ee oe 2 a er ~ S ae DW SH 


DEVICE BUS IN PARITY CHECK | DEVICE BUS IN PARITY CHECK DEV-I 212 
Analysis Procedure | A2L2 A2r2 a 


The microdiagnostic forces Device B1 Par Check Latched |ASSM BUS | 
Cc) active by inverting the Bus In Parity bit (Tag ‘05’ Bus ‘20’) 


Gen Reset A PD sevice BI Par Chk Latched 


and verifies that the latch is on at Tag ‘04’ time. A Controller 
Reset (Tag ‘09’ Bus ‘10”) is issued and the latch is checked for 


Invert Bus In Parity 
an off condition at the following Tag ‘04’ time. 


See OPER 92 for additional theory. 


Legend: C—) Inactive 
ammmms «Active level 
Tolerance 


Chart 
Line Line Name ALD Test Point Invert Bus Reset Reset BI 
| Sync In Parity Bit. Diag. Par Latch. 
— Drive Sync Tag KK170 (KL170) A1K2 (A1L2) P10 1 | 
eee | Meee nee ae 
3 Tag Tag 
+Tag Gate NPL - BF130 A2G2 J11 
—Invert Bus In Par ~1BA120 A2F2 PO7 


—~ Device BI Par Chk Latched BA140 A2F2 M05 | 


NO 


9° 


‘04’ 


ojee | 


1 Check for Bus In Parity Check latch on (if not on, an A270 Error Code occurs). 
Check for Bus In Parity Check latch off (if on, an A271 Error Code occurs). 
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> DIRECTION BIT OR FIXED HEAD BIT FAILS Pee ae % ) ge PY — i he | — ; oe _ DIRECTION BIT OR FIXED ie pureRAES DEV-I 220° 


MICRO — | ; : MICRO 


Fixed Head Bit 
fails to set or reset. 


Direction Bit fails to 
set Or reset. 


When replacing Replace Card 
A1K2(A1L2), check the ’ A1G2(A1P2) 
addressing jumpers. See 


INST 6. 


Replace Cards 


A1G2(A1P2) 
A1K2(A1L2) 


Trouble 
corrected 


Yes 


MICFL 50 
MICRO 10 


‘| Microdiagnostic 


Loop test 7 and bypass 
errors: 

1. Load routine A2 

2. Enter 10,07, 01, 00 


Sweep 20 us/div 

Trigger 
Slope (—) 
A1K2(A1L2)U05 
—Sense Status 1 

Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 

Ch 2 A1G2(A1P2)P05 
—Direction Bit In 
volts/div 0.2 

probe x10 


DEV-I 222 


Use the Analysis Procedure 
and sequence chart on 

DEV-I 222 to isolate the 
| problem. 


Trouble 
corrected 


Maintenance procedure 
complete. 


No 


DEV-1 990 | START 500 


3350 CC0212 2358365 441300 | 441303 | 
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Cy es 2 hee. Cee A) FW FR OO OD ff? - (a arn o™ ry 
WS Ww a NL HF Vs a oe a nae 2 a, a a 9! a es ae ep 


DIRECTION BIT OR FIXED HEAD BIT FAILS 


Analysis Procedure 


A273 ERROR CODE 


HAR Bit 1 is the Fixed Head Bit. The microdiagnostic sets 
HAR Bit 1 on (Tag ‘8B’ Bus ‘40’) and senses for the on 
condition (Tag ‘8F’ Bus ‘05’). An A273 Error Code occurs if 
the HAR Bit 1 is not on in the following sequence: 


Tag ‘8F’ Bus ‘83’ (Sync) Sense Status 1. Check if fixed 
’ heads are installed. 

Set Fixed Head Bit on. 

Sense for Fixed Head Bit. An A273 


Error Code occurs if not on. 


Tag ‘8B’ Bus ‘40’ 
Tag ‘8F’ Bus ‘05’ 


A274 ERROR CODE 


Difference Counter Bit 1 is the Direction Bit. The micro- 
diagnostic sets the Direction Bit on (Tag ‘8F’ Bus ‘8E’) and 
senses for the on condition (Tag ‘8F’ Bus ‘03’). The 
Direction Bit is then reset (Tag ‘8F’ Bus ‘OE’) and sensed 
for the off condition (Tag ‘8F’ Bus ‘03’). 


The sequence chart indicates the tag sequence without fixed 
heads installed. If fixed heads are installed, two tags occur 
before the Direction Bit is set on: 


if Fixed Heads Set Direction 


Sync are Installed Bit on 

I | 
Tag ‘SF’ a ; Tag ‘SF’ 
a a Bee 


The microdiagnostic sets the Direction Bit latch on and 
verifies that the latch is on. It then issues a reset and checks 
that the latch is off. 


—Direction Bit In@ atch is set by: 
—MST Outbus Bit 0 (KG190) is active and 
Fixed heads installed. 


+HAR#*CAR#«Diff Status TD) is active when: 
—Direction Bit In latch is set. 
—Sense Status 0@is active. 


—Sense Status 0 is active when: 
—Sense Status is active 
+OBO is inactive 
+OB1 is inactive 
+0B2 is inactive 
+OB3 is inactive 


Chart 
Line Line Name 
No. a 


+NPL Tag Gate 


KK100 (KL100) 
—Direction Bit In KG190 (KP190) 


—Sense Status 0 


KG190 (KP190) 


—Sense Status 1 KK170 (KL170) 


+HAR *CAR* Diff Status 0 KG180 (KP180) 


a | Sense for Direction Bit on. If not on, an A274 Error Code occurs. 


See OPER 92 for additional theory. 


Sense for Direction Bit off. If not off, an A275 Error Code occurs. 
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Seq. l of 2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 


Test Point 


A1K2 (A1 L2) PO9 
A1G2 (A1P2) POS 
A1G2 (A1P2) P09 
A1K2 (A1L2) U05 


A1G2 (A1P2) U03 


i 


(CC CCECCECCECECECE 


DEV-I 222 


DIRECTION BIT OR FIXED HEAD BIT FAILS 


A1G2 (A1P2) 
KGxxx (KPxxx) 


DIR BIT 


A1K2 (A1L2) 
KKxxx (KLxxx) 


NPL Tag Gate 0, 


HAR*CAR* Diff Status 0 
a 


Sense Status 
& Direction Bit In 


Sense Status 0 


Ips Sense Status 1 


C——] Inactive 
eum Active level 
Tolerance 


Legend: 


Set Direction Reset Direction 


Bit on. 1 Bit. 


' | an | ‘ 
Tag ‘8F’ Tag‘8F’ Tag‘8F’ Tag ‘8F’ 


Inactive 


A274 Error Code 


if not on. a 


A275 Error Code 
if on. 


DEV-I 222 


DIRECTION BIT OR FIXED HEAD BIT FAILS 


HEAD ADDRESS REGISTER (HAR) eee a l<%, Eats tuna tea avess necisren tat) DEV-1 230 


The microdiagnostic sets and senses HAR to ‘00’, ‘FF’, | ar a _ MICRO | | MICRO BG MICRO a 


and a sliding ones pattern. 7: rs | a | | a BL a | ra | 


HAR has active or 
missing bits with random 
data pattern. 


HAR missing bits. 


| | | tow HAR has active bits. 
| : HAR set to ‘FF’. 


HAR fails. 


~~ HAR set to ‘00’. 


Replace Cards | | 


 A1K2(A1L2) eo 
A1G2(A1P2) | 


Trouble 
corrected 


When replacing 
A1K2(A1L2), 


Replace Card | Replace Card —— ; [Tag Gate Valid Diyd_ _ | 
| 
| 


activates Enable Reg 
check the address- A1G2(A1P2) A1G2(A1P2) | | Reset which resets 


ing jumpers. See 


| HAR to ‘00’. 
INST 6. 


bea HAR allows HAR to 
be set with the value on 
| Bus In (see Figure 1 on | 
DEV-I 232). J 


ne be 


Trouble Yes Yes 


corrected 


Trouble 
corrected . 


Maintenance procedure | | No Maintenance procedure No 


Tg peti complete. [The following test exer- “| 
Erne eee 7 | Fae: —_——<—— cises the circuits that | 
lf Microdiagnostic Error Microdiagnostic Error | cause this failure. 
Message Byte 2 = ‘00’, | | Message Byte | | make eats Sateteet cl 
jsuepect Sense HAR line. _] } 2 = Received | 
——— _—_——_— | Microdiagnostic Error l MICFL 50 
perenne START 500 Message Byte MICRO 10 
Lszfxoected __ J [Wicrodiagnostio 
| Loop test 8: 
1. Load routine A2 
MICFL 50 2. Enter 10, 08, 00 
MICRO 10 | | 


Microdiagnostic - 


Loop test 8 and bypass 
errors: 

11. Load routine A2 

2. Enter 10,08, 01, 00 


Voltages for stability and 
correct level while test is 
looping: 

—4 Vdc in drive at: 


A1K2(A1L2) B06. 
—4 Vdc in controller at: 
[Scope A2L 2806, 
i Sweep 20 us/div + 6 Vdc in drive at: 
Trigger A1K2(A1L2)B11. 


Slope(—) 

A1K2(A1L2)P10 

—Drive Sync Tag 
Ch 1 A1K2(A1L2)P09 

+NPL Tag Gate A] 

voits/div 0.2 

probe x10 DEV-! 232 
Ch 2 A1G2(A1D2)* 


+ § Vdc in controller at: 
A2L2B11. 

See PWR 290 for drive and 

PWR 90 for controller. 


Trouble 
corrected 


Use the description and 


: diagrams on DEV-I 232 
aah pbenaas aed @ to monitor the failing 
A) . Status Bits 0-7 eiitte: 
es 
DEV-I 990 *See Figure 1 on DEV-I 232 


for pin locations. 


Maintenance procedure 


complete. 


Use the Analysis 


Procedure and diagrams 
S on DEV-I 232 to isolate 


the problem. 


START 500 
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HEAD ADDRESS REGISTER (HAR) DEV-I 230 


/ g , : “ . » a : = ‘ wt y aS ) ooo cc ; a : A oe ee on va! Z 
oe ard eed aed a 2 aA a, ‘eS a4 ar eS i Ne Se WY ae Nau ¥ ne 2 a LS 


HEAD ADDRESS REGISTER (HAR) 


Analysis Procedure 
HAR#CAR«Diff bits have been tested earlier in*the micro- 
program. 


Suspect that Set HAR @or Sense HAR (KG160, KP160) 
lines cause the error. 


Set HAR (Tag ‘8B’) resets HAR before setting it. 


The Set HAR command and the Enable function load HAR 
with the value on MST Outbus, bits O—7. 


Tag Gate Valid Diyd @ and Enable Reg Reset resets HAR 
to ‘00’ in the following sequence: 


Tag ‘8F’ Bus ‘0A’ Drive Sync 
Tag ‘8F’ Bus ‘04’ Attention Reset 
Tag ‘89’ Sense Interface 


Tag ‘8B’ Bus ‘00’ 
Tag ‘8F’ Bus ‘05’ 


Set HAR to ‘00’ 
Sense HAR (Control Interface Checks 


off) 

Tag ‘8F’ Bus ‘0S’ Sense HAR for ‘00’ 

Tag ‘8B’ Bus ‘FF’ Set HAR to off 

Tag ‘8F’ Bus ‘05’ Sense HAR (Control Interface 
Checks off) 

Tag ‘8F’ Bus ‘0S’ 


Sense HAR for ‘FF’ 


See OPER 92 for additional theory. 
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C ( ( ¢ 


C ¢ 


DEV-I 232 


HEAD ADDRESS REGISTER (HAR) 


A1G2 (A1P2) 
KGxxx (KPxxx) 


A1H2 (A1N2) 
KHxxx (KNxxx) 


A1K2 (A1L2) 
KKxxx (KLxxx) 


NPL Tag cat\ 


——_—_—_—_— 


Tag Gate 
Valid Diyd 


Figure 1. HAR Bits Pin Location 


+HAR+«CAR «Diff 
Status 

A1G2(A1P2) 

KG180(KP180) 


“NO o1P WN — © 


Legend: C—) Inactive 
qu Active level 
| Tolerance 


Chart 
Line 


Line Name ALD Test Point 
No. | 


Ut semen [enmncin [anmnane [Obey = 
C2 | -eemnen (amotio area | 
ro [sian ronson [cau [@ 
Ca [rence vations [reo [ava con | @ 
= [ nmomonsnnone7|rewm ore [eerent _[@ 


Sense HAR for ‘00’. All HAR wits should be off or an A282 Error Code occurs. 
Sense HAR for ‘FF’. All HAR bits should be on or an A283 Error Code occurs. 


441300 441303 441306 
31 Mar 76 | 30 Jul 76 1 Apr 77 


DEV-I 232 


HEAD ADDRESS REGISTER (HAR) 


hvene 


Note: (See DE V-/ 184.) Each bit on the Device Bus In is 


affected by six different cards in each drive. | FSI FSi 

: Drive A Drive B | 
| AlE2 ‘AIR2 . , . 
| AlF2 A1Q2 Device Bus In Parity Device Bus In and Control 
! _DotOR Dot OR Check. Bus in Parity Check. 

Ay Ge at A1H2 ile tAiN2 

Ald4 Alma | * 

A1lK2 AlL2 


Any one of these cards can cause a bit to remain active or 
inactive. If the error remains after replacing or swapping 
cards, perform the following: 


1. ALWAYS ACTIVE BIT — Scope the failing line. 
a. /f the bit line is at a + level (MST-1), remove the 


See Note. If card swapping 
or replacement does not cor- 
rect the problem, continue 
below. | 


cards one at a time until the line drops to — level | [The following test exercises | 

(MST-1). If all cards are removed and the bit line 4 as circuits that cause this 

is still active, look for tight wire wraps, bent pins, SS oo at a el 

etc. 

b. If the bit line is still at a — level (MST-1), return MICEL 50 
to the flowchart. MICRO 10 | 
reer 5 
2. ALWAYS INACTIVE BIT — Return to the flowchart. 

Loop test 8: 
1. Load routine A2 


Sweep 20 us/div 
| | | | Trigger 
Check : Slope (—) 
A1K2(A1L2)P10 
—Drive Sync Tag 


Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 


Voltages for stability and 
correct level while test is 
looping: 

—4 Vdc in drive at: 


volts/div 0.2 


A1K2(A1L2)B06. probe x10 
—4 Vdc in controller at: Ch 2 A2F2M05 

A2L2B06. —Device BI Par Chk @ DEV-| 237 
+ 6 Vdc in drive at: Latched 

A1K2(A1L2)B11. volts/div 0.2 


+ 6 Vdc in controller at: probe x10 


A2L2B11. 
See PWR 290 for drive and 
|1PWR 90 for controller. 


To help isolate to a failing 
drive, see DEV-I 160, 
Entry B. 


Use the Analysis Procedure 
and diagrams on DEV-I 
237 to monitor the failing 
Circuits. . 


Trouble 
corrected 


Maintenance procedure 
complete. 


-INo 
DEV-1 990 ie 
START 500 
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Oe rr re 2 er 2 oe CH ae 4 eS aed aes ee a 


fi 


BUS IN PARITY 


Analysis Procedure 


The microdiagnostic sets a pattern of bits in the Head Address 
Register (HAR) and compares the Bus In and Bus Out values 


each time. When the Device BI Par Chk Latched @ is active 
and the Bus In equal the Bus Out, an A281 Error Code occurs. 


A failure in the parity bit circuits exists at the Parity Bit 
Generator or between the generator and the controller. 


To help isolate a failing drive, see DEV-I 160, Entry B. 


See OPER 92 for additional theory. 


Note: See DEV-I 100 (DEV-! 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


( € € € € € 


Figure 1. Inbus Bits 0-7, P Pin Locations 


+NPL Inbus +Device Bus In 
A1H2(A1N2)@] NPL A2F2 @ 
0 


VN OO fhWN—= 
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( % 
Hs. 


( 


C( €€ € € € 


A1H2 (A1N2) 
KHxxx (KNxxx) 
Ihng NPL Inbus Bits 0—7, P 
Conn | 
A1A2 
WLxxx 


From next drive : } 
interframe connector 
O1E (see Note) 


BUSINPARITY DEV-] 237 
Conn Conn 
A1V2 A2V4 eke 
WLxxx 


a TF BusIN 
i) if Device Bus In Bits O—7, P NPL Qo 


(See Note.) 


Device BI Par Chk Latched 


BExxx 


1 ASSM BUS 


DEV-I 237 


BUS IN PARITY 


DIFFERENCE COUNTER (DIFF) oo pirrERENCE couNTER wirm) ° DEV-1240 


_The microdiagnostic sets and senses the Difference Counter MICRO ~ | | | MICRO | MICRO FSI 
for ‘00’, ‘FF’, and a sliding ones pattern. | 1B | , | 


Difference Counter has 
active or missing bits with } 
a random pattern. 


Difference Counter has 
active bits. Difference 
Counter set to ‘00’. 


Difference Counter missing 
bits. Counter set to ‘FF’. 


Difference Counter fails. 


Replace Cards - Replace Cards Replace Cards | [The following test exercises 


When replacing 


A1K2(A1L2) (See Note.) A1K2(A1L2) (See Note.) RIKOLAILO) cheek A1G2(A1P2) [ the circuits that cause ( 
A1G2(A1P2) A1G2(A1P2) Paige nee lla amas A1K2(A1L2) this failure. _ iy 
A1E2(A1R2) A1E2(A1R2) seee eS AS JEUNE: A1E2(A1R2) 


See INST 6. 


MICFL 50 
MICRO 10 


| Microdiagnostic =i 


Loop test 9: 
1. Load routine A2 
2. Enter 10, 09, 00 


Trouble 
corrected 


Yes 


Trouble 
corrected 


Trouble 
corrected 


No Maintenance procedure No Maintenance procedure 


complete. oot oe eee complete. No 
i Microdiagnostic Error ~Y T Microdiagnostic Error ~ | 
| Message Byte 2 =‘00’, ] | Message Byte 2 = Received | | 
| suspect Sense Difference | | Microdiagnostic Error ] Voltages for stability and 
j_ Counter line is failing. J |_ Message Byte 3 = Expected correct level while test is 
et Pan ae — _— —— looping: 
Sr Ano pene —4 Vdc in drive at: 
: -A1K2(A1L2) B06. 
—4 Vdc in controller at: 
MICFL 50 A2L2BO06. 
MICRO 10 + 6 Vdc in drive at: 
A1K2(A1L2)B06. 


Microdiagnostic 


Loop test 9 and bypass 
errors: 

1. Load routine A2 

2. Enter 10, 09, 01, 00 


+6 Vdc in controller at: 
A2L2B11. 

1 See PWR 290 for drive and 

PWR 90 for controller, 


T DEV-1 252 contains 1 

, diagrams and adescription | 

| for decrementing the 

Sweep 10 ps/div [| Difference Counter. sy 

Trigger we | 

Slope (—) secs? esas sees tates 

A1K2(A1L2)P10 (DEV-1242 containsa Sd 

—Drive Sync Tag | diagram and description | 

Ch1A1K2(A1L2)PO9 {| for Set and Sense | 


+NPL Tag Gate A) | Difference Counter. _J 
volts/div’ 0.2 . — ae esis Satins 
probe x10 DEV-I 242 

Ch 2 A1G2(A1P2)* 


HAR«CAR«Diff Status @ 
Bits O—7 
Yes 


*See Figure 1 on DEV-I 242 
for pin locations. 


Trouble 
corrected 


Note: When replacing A1K2(A1L2), check the addressing 
jumpers. See INST 6. 7 


| _ DEV-1 990 


Maintenance procedure 
complete. 


Use the Analysis Procedure 
and diagrams on DEV-! 242 


to isolate the problem. 


START 500 
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DIFFERENCE COUNTER (DIFF) 


Analysis Procedure 


SET DIFFERENCE COUNTER (TAG ‘8C’) 


The Set Difference Counter (Tag ‘8C’) resets the Difference 
Counter before setting it. The Set Diff Count @Oan 
Enable Function lines set the Difference Counter to the 
value on the MST Outbus. 


Dec Diff and DC 7 should not be active during 
this test. " 


SENSE DIFFERENCE COUNTER (TAG ‘8F’ BUS ‘09’) 


The Sense Difference Counter (Tag ‘8F’ Bus ‘09’) 
gates the Difference Counter value to the Device 
Inbus. 


Since the HAR*CAR*Diff Status Bits are checked earlier 
in the microprogram, suspect the Set Diff Count ©. 
Dec Diff @, DC7® , or the Difference Registers. 


See OPER 92 for additional theory. 


DIFFERENCE COUNTER (DIFF) 


A1K2 (A1L2) 
KKxxx (KLxxx) 


e 
Set Diff Count 


A 
NPL Tag Gate , 


Figure 1. Diff Counter Bits Pin Locations 


+HAR*CAR:«Diff 
Status 
A1G2(A1P2) 
KG180(KP180) 


NOOO} PWN — O 


Set Difference Counter 


to ‘00°. ce 


Test Point 


Inactive 


1 | Sense Diff Counter for ‘00’. If any Diff Counter bits are on, an A292 Error Code occurs. 


Sense Diff Counter for ‘FF’. If any Diff Counter bits are off, an A293 Error Code occurs. | + 
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DIFFERENCE COUNTER (DIFF) 


Tag “SF 


DEV-I 242 


A1G2 (A1P2) 
KGxxx (KPxxx) 


CONTROLS KS 


DC 7 


HAR*CAR“ 
Diff Status Bits O-7 


D 
Be 
pg Dec Diff 


Legend: C— Inactive 


qu =Active level 
272 +~Tolerance 


Set Difference Counter 


saat : _ 2 | 


Tag ‘8C’ 


DEV-I 242 


DECREMENTING DIFFERENCE COUNTER | 


3350 
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CC0242 2358369 
Seq. 2 of 2 Part No. 


MICRO 


MICRO 


Difference Counter 256 or 
512 bit or CAR 512 bit 
failed. 


Difference Counter 
failed to decrement. 


Replace Cards 


— ——— | AI1G2(A1P2) 
A1K2(A1L2) 


| No 


Replace Cards 


A1K2(A1L2) a 
A1G2(A1P2) 


Yes Yes 


When replacing 
A1K2(A1L2), check the 
addressing jumpers. See 

INST 6. 


Trouble 
corrected 


Trouble 
corrected 


MICFL 50 
MICRO 10 


Microdiagnostic — 


MICFL 50 No 
MICRO 10 


Microdiagnostic 


Loop test A and bypass 
errors: 

1. Load routine A2 

2. Enter 10, OA, 01, 00 


Loop test A and bypass 
errors: 


1. Load routine A2 
2. Enter 10, 0A, 01, 00 


20 us/div 


Scope 


Sweep 20 us/div 

Trigger 
Slope (—) 
A1K2(A1L2)P10 
—Drive Sync Tag 

Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


Sweep 
Trigger 
| Slope (—) 

A1K2(A1L2)P10 
—Drive Sync Tag 

Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


Use the Analysis Procedure 
and diagrams on DEV-I 252 
to monitor the failing 


Use the Analysis Procedure 
and diagrams on DEV-I 252 


to monitor the failing 


circuits. circuits. 


fee ee ee 7 
Determine why the | 
Difference Counter 256 or !$ 

| 512 bit or CAR 512 bit fails. | 


| Either the decrementing 
circuits are defective or the 
Diagnostic Set command is 

p failing. 


, Cc) DEV-|I 252 


ee! 


Trouble 
corrected 


Trouble 
corrected 


Maintenance procedure 


complete. 


No No 
DEV-I 990 START 500 DEV-i 990 


DEV-I 252 


| Microdiagnostic 


DEV-I 250° 


DECREMENTING DIFFERENCE COUNTER 


MICRO 


The Direction Bit, 
Difference Counter 256 
or 512 bit or CAR 512 bit 
failed to reset after a 
Rezero operation. 


The Difference Counter, 
HAR, or CAR failed to 
reset on a Rezero operation. 


|Replace Cards sd Cards 


A1G2(A1P2) 


A1E2(A1R2) 
A1H2(A1N2) 


Trouble 
corrected 


MICFL 630 
MICRO 10 


Loop test 3 and bypass 
errors: 

1. Load routine B8 

2. Enter 10, 03, 01, 00 


Sweep 20 us/div 
Trigger 
Slope (—) 
A1E2(A1R2)G07 


—Any Rezero 
Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
voilts/div 0.2 - 
probe x10 


DEV-\I 252 


© 
© 


Use the Analysis Procedure 
and diagrams on DEV-I 252 
to monitor the failing 
circuits. 


Trouble 
corrected 


Maintenance procedure 
complete. 


No 
DEV-1 990 START 500 
DECREMENTING DIFFERENCECOUNTER DEV-I 250 
ed a Oe er 


DECREMENTING DIFFERENCE COUNTER DECREMENTING DIFFERENCE COUNTER DEV-I 252 
Analysis Procedure A1E2 (A1R2) A1G2 (A1P2) A1H2 (A1N2) 

KExxx (KRxxx) KGxxx (KPxxx) KHxxx (KNxxx) 
DECREMENT DIFFERENCE COUNTER (TAG ‘8A’ BUS OUT 05’) | 


The Difference Counter decrements during a Seek operation © Qo me E 
S Read*Write 
with each track crossing pulse and Allow Diff active. A | Sate Mae vows = embers = S\ 


Diagnostic Set command and MST Bus Bit 7 on cause the 
Difference Counter to decrement by 1. 


The Difference Counter resets when Any Rezero® is active. A1K2 (A1L2) 
Gate Mach Status GJ gates Access*Check Status Bits to the KKxxx (KLxxx) 


FILE 


Device Bus In. 
ae Reads Write @ gates Rd«Wr Status Bits to the Device NPL Tag Gate 8 _ 9 Diag Set 
us In. | 


See OPER 92 for additional theory. 


1 Set Difference Counter 256 and 512 bits to ones. 
Set Difference Counter 256 and 512 bits to zeros. , Legend: CJ Inactive 


3 | Set Difference Counter 256 and 512 bits to ones. aummms «Active level 
Tolerance 


4 Diagnostic Set decrements Difference Counter. 


Chart Sense Set Difference Counter Sense Difference 
No. “O _ ! mae 
| | 
| 


No. 
| 
| 1 |-Driv Sync Tag KK170 (KL170) A1K2 (A1L2) P10 = ! Bn ! 2 EJ gO 
| T Te T T Ta Ta TA Ta 
+NPL Tag Gate KK100 (KL100) A1K2 (A1L2) PO9 ye oe ‘BF aes oe BF" ve BA’ ‘BF’ 
| 4Diag Set KG150 (KP150 A1G2 (A1P2) BO3 
siecle 9 earsorwerso = farszatene0s |@P 


Inactive 


Set HAR Set Difference | Sense Sense Difference Sense 


—Sense Read*Write KH100 (KN100) A1H2 (A1N2) MO3 
+Gate Mach Status KE160 (KR160) A1E2 (A1R2) U05 


a peel eite 
OO) 


Sync to ‘FE’. ‘Counter to ‘FF’. Rezero HAR Counter. Status 
j ' : ' : i rf 
Tag =s‘T Te Ta Tag Tag Tag 
: —Any Re KG150 (KP150 A1G2 (A1P2) DO4 
| +Diag Set KG150 (KP150) A1G2 (A1P2) B03 ais 
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NO FILE SELECTION ERROR _ NO FILE SELECTION ERROR DEV-I 260 
Routine A2, test 4 forces a File Selection error (Check 1 of 8) | | MICRO 
by selecting a CE drive and one of the eight customer drives 
at the same time. 7 


| Turn the CE Mode switch 
| off and push the Attention 
| pushbutton. 


[Return to original failing 7 | 
| drive and turn CE Mode | 


cn satel 


Unable to force File 
Selection error (Check 
1 of 8). 


pues 


Cause an Attention from 
another drive in the string 
by either: 

‘1. Powering on a drive 
and pushing the 
Attention pushbutton 
on that drive. 

2. Pushing the Atten- 

tion pushbutton ona 

powered-on drive. 


Replace Cards 


In failing drive: 
Ai K2(A1L2) 
A1E2(A1R2) 


When replacing 
A1K2(A1L2) and/or 

A2G2, check the addressing 
jumpers. See INST 6. 


In controller if all drives 


failing: 
A2G2 
A2K2 


MICFL 50 
MICRO 10 


Loop test 4 and 
bypass errors: 


MICFL 50 
MICRO 10 


Microdiagnostics 


Run device checkout 
microdiagnostics. Start 
with routine A2. 


Trouble 
corrected 


. Turn the CE Mode 
switch off and push 
the Attention push- ) No 
button. . 

. Put another drive in | | 
ae | 

Verify that the following 

cable connector pins are 

not bent or pushed in and 
that the connectors are 
seated properly: 

A2V4 


A1V2 
A1A2 


1. Load routine A2 
2. Enter 10, 04,01, 00 


| Sweep 20 us/div 
Trigger EXT 
Slope (—) 
A1K2(A1L2)P10 
—Drive Sync Tag 
Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 


|  MICFL 50 
Yes} = MICRO 10 


| Microdiagnostics 


Run device checkout 
No microdiagnostics. Start 


| with routine A2. 


This was not a failure, The 
| CE Mode latch was set in 
ee drives on the string, 


i Use the Analysis Procedure 
and diagrams on DEV-! 262 | 
ito monitor the failing 


Trouble Ne circuits 
corrected | oa: 
Maintenance procedure Y 
complete. - fone een nee — 7 
Rea rere I Yes [Check 1 of 8 latch fails @ DEV-! 262 
troubleshoot the drive to set when. forced by | 
that is now in CE Mode if | selecting 2 drives at the 
the Error Code is A210 | Maintenance procedure | same time with Tag Valid | 
i A211. | complete. peers J 
START 500 ya 
— Trouble Yes 
A211 | Error Code No Si corrected 
A210 or A211 . 
~ START 500 Maintenance procedure 
No complete. 
| [ A210 | . 
: | : : DEV-1 990 7 | ay o 
DEV-I 112 DEV-I-104 | =3 START 500 
3350 CC0252 2358370 | | 441300 | 441303 
| Seq. 2 0f2] Part No. 31 Mar 76 | 30 Jul 76 | | | 
© Copyright 18M Corporation 1976 a ee Cree ig | NO FILE SELECTION ERROR DEV-I 260 
ge A a a a a Y ; . ow a ay A wy & a f . | a, a / / a , os A gt aw Pan : wate 
a ar a a ee a a ne 2 oe oe ee a re 7 ae \ # \ \ 


CC CCCCCCECECE EEC CE CE 


NO FILE SELECTION ERROR | NO FILE SELECTIONERROR DEV-I 262 
Analysis Procedure A1K2 (A1L2) A2G2 A2K2 
This test causes two Attention Select Bus bits to be active ADELE old hive ADV —— — 
resulting in a Check 1 of 8. ® WLxxx BUxxx ee. | AND 
NPL Tag Gate 


CE Mode (See Note.) 


Attn Select Resp B eee. | 
Check CE Mode © line in the failing drive for proper Bits 0-7 i Neal Attn Select Bus Bits 0-7 NPL 
Operation. Check 1 of 8 Qo 
See MICFL 50 for additional tag description. Q Did Tag respons 


See OPER 92 for additional theory. 


ees Figure 1. Attn Select Bus Bits 0-7 Pin Locations 
WLxxx 
From next drive Attn Select 
interframe connector Resp Bus* Attn Select 
O1E (see Note) (See Bus NPL 
A2G2 
DEV-I 164) 
0 
1 
2 
3 
4 
5 
6 
7 
Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) *Connector pins located at A1V2, A1A2, and A2V4. 


for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


Legend: C——) Inactive 
quam Active level 
Tolerance 


Chart 
a Line Name Test Point 
Sync 


ey —Drive Sync Tag KK170 (KL170) A1K2 (A1L2) P10 tl 


~. +NPL Tag Gate KK 100 (KL100) A1K2 (A1L2) PO9 o| a ‘BF’ 
cere0(keie0) | arkavara) 605 [QL 


—Dlyd Tag Response BF200 A2G2 U09 tc) 
| | Check 1 of 8 on 
Ez ee ini coueieis GC) (A242 Error Code if off). > 
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ATTENTION ERROR 


3350 


| CC0262 
| Seq. 2 of 2 


2358371 
Part No. | 


© Copyright IBM Corporation 1976. 


Access Complete Atten- 


tion failed to reset. 


A1K2(A1L2) 
A1E2(A1R2) 
A2G2 
A2F2 
A2L2 
A2D2 
A2E2 


Drive . 
\ Controlier 


SWFE 


Trouble 
corrected 


Verify that the following 
| cable connector pins are 


that the connectors are 
| seated properly: 

| A1V2D13 

A1A2D13 

A2V4DB 


Trouble 
corrected 


Maintenance procedure 


complete. 


START 500 


441300 | 441303 i al 
-31Mar 76 | 30Jul 76 | | 7 


i, , oa : oe ee : nN, ry ot ek an 
ee Nr re ey NS 
ee ee ee ee Ae re re 


| not bent or pushed in and 


Replace Cards | 


When replacing A1K2(A1L2), 
A2D2, A2E2, or A2G2, check 
the addressing jumpers. See 

INST 6. 


 DEV-1274 
MICRO 


ea | 


No Sector Compare 
Attention. 


No Access Complete 
Attention. 


Replace Cards 


A1J4(A1M4) et 
A1E2(A1R2) 


Yes Trouble 
corrected 
MICFL 630 % 
MICRO 10 ! ; MICEL 130 
[Microdiagnostic__—_—| MICRO 10_ [No 


Loop test 6 and bypass 
errors: 

| 1. Load routine B8 

2. Enter 10, 06, 01, 00 


Microdiagnostic | 


Loop failing test and 
bypass errors: 

1. Load routine A5 
2. Enter 10, XX, 01,00 
(XX = test number 
from the Error Code) 


Scope 


20 us/div 


Sweep 
| Trigger 

Slope (—) 
A1E2(A1R2)D05 
—Seek Start 

Ch 1 A1E2(A1R2)M02 
—Access Complete 
volts/div 0.2 
probe x10 


Scopes Scope | 


Sweep 20 us/div 
| Trigger 
Slope(—) 
A1K2(A1L2)P10 
—Drive Sync Tag 
Ch 1 A1K2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


Use the description and 
diagrams on DEV-I 272 
and the Ch 2 probe to 

isolate the problem. 


Trouble 
corrected 


Yes 


No Maintenance procedure 
complete. . 
DEV-I 990 START 500 
Ce €° Ch. Ae Oe OE 
eS a ed NP SF 


ATTENTION ERROR DEV-I 270 


MICRO 


Sector Compare Atten- 


tion failed to reset. 


It is assumed that Micro- 


diagnostic routine B3 runs 
error free. 


| +Seek Completex Sector 
Compare becomes Status 
Bit 7 on Bus In under Tag 
‘84’. This operation has 
been successfully tested 
prior to the occurence of 


| this error stop. 


: 
| 
| 
| 
| 

a 


Use the description and 
diagrams on DEV-| 272 
to monitor the failing 

circuits. 


[Determine why +NPL 
| Service Attn line is not 


peeves 


4 
LE) DEV-1 272 
J | , 


Trouble 
corrected 


DEV-1! 990 


DEV-I 270 


_ ATTENTION ERROR ~ 


ATTENTION ERROR 


ATTENTION 


A drive activates Attention @Y by placing its unique physical 
address on the Attn Sel bus. The +NPL Attn Sel Response 
lines from each drive are wired to the Attention Select Bus 
(see DEV-I 164). 


When storage control polls the controller (Tag ‘82’ with Bus 
Out bits 0, 1, and 2 equal to the controller address), the Attn 
Sel Bus is gated to Bus In and good parity is generated. 


SERVICE ATTENTION 


A Service Attention is activated instead of a normal Attention 
when the drive is in CE Mode. The Service Attention is placed 
on Attn Sel Bus Bit S NPL 


When storage control polls the controller for a Service Atten- 
tion (Tag ‘82’ with Bus Out bits 0, 1, and 2 equal to the 
controller address and bit 5 on), the Attn Sel Bus Bit S is 
gated to Bus In Bit 0. 


Analysis Procedure 


+Attention@Y and —CE Mode TP@ cause +NPL Service 
Attn @ which is gated at Tag ‘82’ time as —Sel Bus Bit 0. 
The microprogram resets +Attention with a Tag ‘8F’ Bus ‘04’ 
and issues a Tag ‘82’ to check if —Sel Bus Bit 0 was reset. 


See OPER 92 for additional theory. 


(CC € € € € € € € € € € € € € € € 


ATTENTIONERROR DEV-] 272 
A2G2 A2F2 
A1E2 (A1R2) A1K2 (A1L2) BF xxx BAxxx 
KExxx (KRXxxx) KKxxx (KLxxx) fib eed POLL AND 
SERVO CTL @... «... ) Attn Sel Bus @ALSELECTION | 
Attention NPL Service Attn Bit S NPL Sel Bus Bit O 
8 Access Complete Q S CE Mode TP 
D (See Note.) 
A 
A1H2 (A1N2) NPL Tag Gate 
KHxxx (KNxxx) C 
onn 
Pere 
Pad Cplt A a A2D2 
fee From next drive BMxXxx 
interframe connector 
O1E (see Note) 
If SWFE 
installed 
A2E2 
BNxxx 


SWFE B 


Legend: 


N 


— | | = = 
Hk Line Name Test Point Sel Bus Bit O Reset Sel Bus Bit 0 
Note: See DE V-! 100 (DEV-/I 90 with C2 Module installed) | must be on. Attention. must be off. 


for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


NO 


0C0272 2358372 441300 | 441303 | 
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+Tag Gate NPL a Tag oe Tag °82" Tag ‘SF’ Tag *82' 
—CE Mode TP KK 180 (KL180) 
+Pad Colt Attn KK150 (KL150) | lasetive 
ATTENTION ERROR 


Cc Inactive 
aumms Active level 
Tolerance 


DEV-I 272 


tt 3 


CCOCCOCECCEOOCOCCECCEECEOCEECEEOCOOCECECEEE 


DEVICE ATTENTION MISSING DEVICE ATTENTION MissiNG DEV-I 274 


START 100 
FSI 


Missing Device Attention. 


3350 
string switch feature 
installed 


Entry to page 
from START 100 


Both 
interfaces 
fail 


Don't know 


Only 
one drive 
fails 


CTL-! 860 


MICFL 20 
MICRO 10 


Microdiagnostics 


Run device checkout 
microdiagnostics. Start 
with routine A1. 


}Replace Cards Cards 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


e Yes 
START 120 Maintenance procedure . 
complete. MICRO 


START 500 


Error Analysis Go 


Trouble 


DEV-I 270 
corrected 
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PORMAT (Fait) MODE ERROR - a a _* 2d _ _ _ | 7 VORMAT (Fint) MODE ERROR | DEV-I 280 


MICRO a MICRO , MICRO MICRO 


3330-11 Mode error. 


Mode error. Native Mode error. 3330-1 Mode error. 


MICFL 740 
MICRO 10 


Microdiagnostic 


. Mode control jumper 
set for proper mode: 


Native Fmt Mode 
A1F2(A1Q2) S08 to 
U08 


3330-1 Fmt Mode 
A1F2(A1Q2) MO8 to 
PO8 


3330-11 Fmt Mode 
A1F2(A1Q2) G08 to 
JO08 


2. Proper parameter 


Parameter: 
Native = 01 
3330-1 = 02 
3330-11 = 03 


Loop test B and bypass 
errors: 

1 1. Load routine BB 

2. Enter 10,0B,XX,01,00 
(XX = Parameter) 


© DEV-I 282 


| Sweep 10 us/div 


entered: Trigger 

Native - 01 Slope (—) 

3330-1 = 02 A2G2J05 
—Selected 


3330-11 = 03 


Ch 1 A2G2J11 
+Tag Gate NPL 
voits/div 0.2 

probe x10 


Replace Card 


| A1F2(A1Q2) 


Trouble 
corrected 


Trouble 
corrected 
Use the diagrams on 
DEV-! 282 and the Ch 2 
probe to isolate the 

problem. 


Trouble 
corrected 


No 
Maintenance procedure \ , oS 
complete. 7 
DEV-! 990 
START 500 


3350 CC0274 «|: 2358373 441300 | 441306 
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FORMAT (Fmt) MODE ERROR DEV-I 280° 


a ane . Pa em , aie S; A ot = Poe e 

6: ‘ De ane . » q i) wy Wy Cw FY oo, a, Pe 

a uf tt i ‘ae y Me Ne a it, Oe . fy is Va e * fA % y » a. 
Dy TS ee er oF LD : Ve yw . py : Ny _S \ SF Ve. ae \ ‘) . ¢) ‘ : i | 


«COO € 


Bete Set ? p- - - 
C es q ores 


FORMAT (Fmt) MODE ERROR 


Circuit Description 


Sense Status 1 ® gates the Format (Fmt) Mode to Device 
Bus In Bit 6 and 7 if: 


Native Fmt Mode A) = bit 6 off, bit 7 on. 
3330-1 Fmt Mode @ =bit 6 on, bit 7 off. 
3330-11 Fmt Mode @ = bit 6 on, bit 7 on. 


See OPER 92 for additional theory. 


FORMAT (Fmt) MODEERROR DEV-I 282 


A1F2(A1Q2) 
KFxxx (KOxxx) 


o\ hE erties 6 


3) 
Bava Status 7 


A 


a 


7 Native Fmt Mode 


_, 3330-1 Fmt Mode 


aa ‘ 3330-11 Fmt Mode 


Sense Status 1 


Legend: C—) Inactive 
mms =Active level 
Tolerance 


Chart 


oo atr2 (ata Ot —- 


o scoatabanctnarpensesaiesotennesomney 

i 

a. aan ie a a 
1 | 


Sense Status 1. Error occurs if HDA Status Bit 6 and 7 do not agree with Format Mode at this time. 


~ 
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FORMAT (Fmt) MODEERROR DEV-I 282 


om 
Ny 


e 


BUS OUT PARITY ERROR 


Analysis Procedure 
FAULT SYMPTOM CODE 1002 


Suspect that a bit is always active or missing on Device 
Outbus 0-7,P NPL @ . Different microdiagnostic tests check 
the Bus Out bits for correct operation. See Figure | for 
details. 


1. Use Figure 1 to select the Error Code associated with 
the bit failure. 


2. Loop the test associated with the failing bit using 
Figure |: 
@ Load routine A2 
@ Enter 10, xx, 01.00 


(xx = Test number to be loaded.) 


3. Use Figure 2 for Outbus Bits pin locations and Figure 1 
for Page Entry to section containing the scoping procedure 
and diagrams. 


FAULT SYMPTOM CODE 9003 


Suspect that one of the lines listed in Figure 3 causes 
erroneous bits to be on the Device Outbus Bits 0-7,P 
NPL @. 
1. Loop test 5 and bypass errors: 

@ Load routine A2 

e Enter 10,05,01, 00 


2. SCOPE SETUP 
Sweep 20 us/div 
Trigger 
Slope(—) 
A2L2J11 
--MST RAS TP 
Ch 1 AIK2(A1L2)P09 
+NPL Tag Gate 
volts/div 0.2 
probe x10 


3. Use Figure 3 and the Ch 2 probe to isolate the problem. 


See OPER 92 for additional theory. 


Note: See DEV-/ 100 (DEV-! 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. | 


Cc ¢ € 


A2S2 A2Q2 
BCxxx BH xxx 
- ° — = 


A2G2 A2L2 


BF xxx 
POLL AND OP CTRLS 
SELECTION 9% Out 


Bit P 


Invert Bus Out Par Bit 


Figure 1. Outbus Bits 


code [Always Active | Mising 


3 


Page 
Entry 


DEV-1 104,A 
DEV-1124,A 
DEV-! 130, C 
DEV-I 150, B 
DEV-1151,A 


0,2, 5,6, 7 
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9 Rd Wrt Gate 


A2F2 
BAxxx 


R/W MACRO BUS OUT 
f See Figure 3 


BUxxx WkLxxx 


Figure 2. Outbus Bits Pin Locations 


+Device Outbus | +NPL Outbus 
NPL A1K2 (A1L2) 
A2F2 KK100 (KL100) 
BA110 


cE 


0 
1 
2 
3 
4 
5 
6 
7 
P 


DEV-I 400 


BUS OUT PARITY ERROR 


A1K2 (A1L2) 
KKxxx (KLxxx) 


Conn Conn 
A2V5 AI1V3 


Conn 


A1lA3 
(See Note.) WLxxx 


To next drive 
interframe connector 
01 (see Note) 


Figure 3. Outbus Bits Line Failures 


Outbus 
Bit 
Affected 


Line Name Test Points | ALD 


—Transfer Sector Count | A2F2 P03 


—Write Gate Suppressed | A2F2 P04 
—Unsquelch | A2F2 U07 
—Read Gate A2F2 S08 
—Addr Mark Gate A2F2 S02 
—AM Found* A102G13 


Bits 5, 6, and 7 should be on with —Rd Wrt Gate. 


“If AM Found is always active, a Bus Out Bit 4 error occurs. 


DEV-I 400 


BUS OUT PARITY ERROR 


DRIVE SELECT ERROR | pRIVE SELECTERROR DEV-1 410 


START 130 | FSI | ~ 4 a | — CTL-1807 


cs & oot i” i 


Drive Select error. Unexpected file status. 


MICRO 10 
MICFL 20 


: 


Sense Byte 21, Yes 


bit 6 or 7 =1 


Figure 1. Failing Card List 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) | A2 Board (Controller) 


A1K2 (A1L2)* 
A1E2 (A1R2) 
A1D4 (A1S4)** 


A1H2 (A1N2) 
A1F2 (A1Q2) 
A1C2 (A1T2)** 


—— men meer em cues an 


A1D2 (A1S2)** 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 


** When replacing A1C2((A1T2), A1C4 (A1R4), 


Al D2 (A1S2), A1D4 (A1S4), or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for the 
procedure. 


Run Device Checkout 
microdiagnostics. Start 
with rqutine Al. 


Microdiagnostics 
load 


i, 150 


<> 


Error Analysis 


Exit to MICRO section 
and follow instructions 
under the first failing 
Error Code. 


MICRO 


See Figure 7 for a list of 
cards that cuase this error. 


(Listed in order of pro- 
bable failure.) 


A1K2(A1L2) (See Note.) 


No 


aay en 


Suspect CE Mode switch tch | 
Yes | or drive disabled circuit | 


Tc 


1. If A1K2(A1L2)003 
has a jumper wire to 
ground, the drive will 
not select. 

. The CE Mode switch is 
failing. Check the line 
level for the failing 
drive: 

AiK2B05 Drive A 
A1L2B05 Drive B 


Trouble 
corrected 


The line is — level 


MST-1 for correct 
operation. 

. Turn the CE Mode 
switch off and push the | 
Attention pushbutton. 
The tine should be 
+ level (MST-1). 

. Turn the CE Mode 
switch on. The line 
should be — level 
(MST-1). 


Yes 


Trouble 
corrected 


Sense Byte 20, 
bit 2=1 


Sense Byte 10, Yes 


any bits on 


For missing or unstable 
+6 Vdc. See DEV-I 412, 
Figure 1, 


Trouble 
corrected 


| Suspect that the Power | 
| On Reset line (KF250, | 
, KO250) i is ; failing. 


Replace Card 


1 A1F2(A1Q2) 
1A1K2(A1L2) (See Note.) 
A2G2 (See Note.) 

A2F2 
A2L2 


Trouble 
corrected 


Sense Byte 10, 
Bits 1 and 2 =1 


No 


| HDA sequence was started | 
but did not complete. If 
the HDA sequence did 

| complete, Sense Byte 10 

i equals ‘60’. 


| 
Suspect voltage problems. 
L 


Replace Card 
A1F2(A1Q2) 


Trouble 
corrected 


Maintenance procedure 


seers aS 6 eC amm «hep amu» boo | 
orm new Fault Symptom i 
| Code: 


( 
yBit 7 = 1, form 1001. { 
{Bit 6 = 1, form 1002. { 
pBit 6 and” 7 =1, form 1001. 


Locate the Fault Symptom 
Code in the FSI section 
and follow the mainten- 
ance procedure indicated. — 


FSI 


DEV-1 411 


For missing or unstable 
+12 Vdc, and —8.3 Vdc 
see DEV-I 412, Figure 1. 


Trouble 
corrected 


No 


Note: When replacing A1K2(A1L2) and/or A2G2, check RGintenance pronedure , Do not change the 7 1 
the addressing jumpers. See INST 6. complete. complete. Start/Stop switch position. | 
& DEV-1414 S 
START 500 START 500 HDA 100 
3350 CC0400 = | = 2358375 441300 441301 | 441303 441306 
Seq. 2 of 2 Part No. 31 Mar 76 | 1 June 76 | 30 Jul 76 1 Apr 77 | } 
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o™ a™ cy FY ow c a. fo 

DS Kp os “} a: ay or Oo 

ho 4 ee a a ar YS Oo ( y 


DRIVE SELECT ERROR 


Note: When replacing A1K2(A1L2) and/or A2G2, check 
the addressing jumpers. See INST 60. 


( 


Maintenance procedure 


Replace Cards 


In failing drive: 
A1K2(A1L2) (See Note.) 
A1E2(A1R2) 
A1H2(A1N2) 


in controller if all drives 
failing: 


A2G2 (See Note.) 
A2K2 

A2F2 

A2M2 

A2D2 SWFE 
A2H2 


Yes Trouble 


corrected 


No 


Suspect that the Gate “T 

Machine Status line on { 
} DEV-1 412 or Allow i 
| Drive Tag Valid line on | 
, OEV-| 413 is failing. J 


Trouble 
corrected 


For missing or unstable 
+6 Vdc see DEV-! 142, 
Figure 1. 


Trouble 
corrected 
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DEV-! 410 


Sense Byte 10, bits 
land2=1 


Sense Byte 16 = ‘OE’ 


No 
CSuspect that the Access+* 
Check Status Bit 4 line is | 
j failing. See the diagram 


ponDEV4i2, 


Replace Cards 


In failing drive: 
A1E2(A1R2) 
A1H2(A1N2) 
A1K2(A1L2) (See Note.) 


In controller if all drives 


No Yes 


Trouble 
corrected 


[ Suspect that the Power “ 
y On Reset line (KF250, | 
p_KO250) is failing. J 


Replace Card 


No { Maintenance procedure — 
[~~ TTT Ta compete. 
Do not change the { | 


Start/Stop switch position. i 


be ee eres eos ed 
oe, 


START 500 


HDA 100 


( ¢€ 


DRIVE SELECT ERROR 


MICRO 


Not online. 


Drive Ready Yes 


lamp on 


START 140 


[ Access Check Status Bit 4 
is not returned to storage 

; control. Access*Check ql 
Status Bit 4 is an indication 
that the drive is online. ( 

| See the diagram on 


Fr 

Is 
& 

F 

| 

| 

L 


cises the circuits that cause [ 
this failure. J 


MICRO 10 
MICFL 240 


Microdiagnostic 


| Loop test 0: 
1. Load routine AD 
12. Enter 10, 00, 00 


"Gate Mach or R«W Status 
gates Access*Check Status { 
Bit 4 to Device Bus In 

pBit 4 NPL if HDA is Ready. | 


Use the description and 
diagrams on DEV-1I 412 

| to monitor the failing 
circuits. 


DEV-! 412 


DEV-I 411 


1 In failing drive: 


| A1F2(A1Q2) 
A1K2(A1L2) (See Note.) 
) A1H2(A1N2) 


i in controller if all drives 


No Trouble 


{ Maintenance procedure 
complete. ‘ 


START 500 


DRIVE SELECT ERROR DEV-I 411 


Cc ¢ 


Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 
for details of connectors, interframe cabling, and point-to- 
point pin assignments. 


From next drive 
interframe connector 
O1E (see Note) 
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Bus In Assm £7 Contr Bus In 
Bit4B Bit4B NPL 


DRIVE SELECT ERROR 


DRIVE SELECT ERROR | DRIVE SELECTERROR DEV-I 412 
FSI FSI 
= YY 
ACCESS*«CHECK STATUS BIT 4 GATE MACHINE STATUS 
Circuit Description Analysis Procedure 
If Sense Byte 10 = ‘60’, the HDA sequence is complete and a 1. See Figure 3 for failing lines that cause this error. 
drive is selected. | 2. Loop routine BB test 2 to exercise the failing line. 
The drive should return Sense Byte 16 = ‘OE’ indicating access 3. Exit to the indicated Page Entry and use the description 
is ready and Sense Byte 9 should have bit 4 on. If bit 4 is not and diagrams on this page to isolate the problem. 
on in Sense Byte 9 and 16, bit 4 may be failing. 
STRING SWITCH FEATURE (SWFE) 
If the string switch feature is installed, Contr Bus In Bit 4 A : , ; : : : 
Figure 1. Power Voltage Pin Locations Fi 
NPL oO is gated to storage control by Bus In Assm Bit 4 A aoe : al Bune eee allure Error Codes 
@ and Contr Bus In Bit 4 B NPL @ by Bus In Assm Bit 4 B Ripple pr Ode. te ol emcee 
'G) Al Board (line is faulty) | Point : y 
+12 Vde |+12.0 to 14.4 Vdc | A1C2 (A1T2) DO5 
Analysis Procedure +6 Vde | +5.76 to 6.24 Vdc A1F2 (A1Q2) B11 
1. See Figure 2 for failing lines that cause this error. +6 Vde +5.76 to 6.24 Vde A1H2 (A1N2) Bit 
a —8.3 Vdc A1C2 (A1T2) BO2 
2. Loop the routine and test as indicated by the Error Code A2 Board 
iene Te ene +5.76 to 6.24 Vdc | 0.08 V p-p | A2F2 B11 
3. a - the soe Page eae ae ee a a See PWR 290 for voltage adjustments. Conn ee bigs 
and diagrams on this page to isolate the problem. A1V2B08 A2V4B08 A2F2 | A2C3D09/D10 © 
; : . WLxxx BUxxx uate ae WKxxx 
Figure 2. Line Failure Error Codes | }BUSOUT 9 Contr Bus In 
ore ALD Error Code Test ee | Bit 4 NPL To Storage 
Erica (line is faulty) | Point 3 : Control 
Access* Check Status Bit 4 | KE160 (KR160) | A1E2 (A1R2) Uo4 | ADO2 Oo}; | (See Note.) , 
Device Bus InBit4NPL | KH200(KN200) | A1H2 (A1N2) DO7 | A235 | @ | DEV-1 160, Peer rey eye 
Contr Bus inBit4NPL | BA150 A2F2 J02 A150 CTL-I 500, C ssa ace 
A1H2 (A1N2) 
A1F2 (A102 A1E2 (A1R2) KA xxx (KNxxx) 
See OPER 92 for additional theory. eae ales nine R/W Conn 
nccesssCneck Sats @ONTROLS “aaa 
; : ; WKxxx 
9 Bit 4 (Online) S Device Bus In Bus In Assm Contr Bus In | 
HDA Ready . Access*Check Status Bit 4 NPL Bit4A Bit 4 A NPL To Storage 
A1K2 (A1L2) Bit 6 (Busy) Control 
KKxxx (KLxxx) 
o 
Gate Mach or R*W Status 
eg Conn A2E2 
Gate Machine Status A1A2B08 BNxxx Conn 
WLxxx (SWrEB | A2B3D09/D 10 
3 WKxxx 


To Storage 
Control 


DEV-I 412 


DRIVE SELECT ERROR _ + a er oe _ ' a> ae, Bg 74 : - -DRIVESELECTERROR) DEV-I 413 


| bse | | | "3 , #3 ~ Conn 
| - | seas. | - “A2K2 , | a A2C2D05 
| . BExxx BExxx WKxxx 
ALLOW DRIVE TAG VALID a #, - | Fag vatia NPL To Storage 
Circui er | — eo S Allow Drive Tag Valid Ss | Control 
ircuit Description - 
This Fault Symptom Code can be caused by a missing Tag | -_ eg Coerce Tag Valid : 
Valid NPL @. | | 
Allow Drive Tag Valid @ activates Coerce Tag Valid @. | 
Coerce Tag Valid activates Tag Valid NPL. | 3 | If SWFE Installed 


STRING SWITCH FEATURE (SWFE) 
If the string switch feature is installed, Tag Valid A NPL @ 


and Tag Valid B NPL & are activated by Coerce Tag Valid Conn 
if no Tag 06 Error A @ or B @ exist : 7 A2M2 A2A2D05 
: A2D2 A2H2 BRxxx | WK xxx 


bck BMxxx BPxxx 
Analysis Procedure SWreA Prontan if cont 


1. See Figure | for failing lines that cause this error. | : ® | | Control 
| | ae Tag O6 E A , 

2. Loop routine Al, test 4 to exercise the failing line. | ie ca eset | | 

3. Exit to the indicated Page Entry and use the description Conn 


and diagrams on this page to isolate the problem. : | A2B2D05 
| | | ~WKxxx 
Figure 1. Line Failure Error Codes | S Tag Valid B NPL To Storage 
es : A2E2 A2J2 | Control 
| BO | 3 
Line Name ALD : pes Bd ek Page Entry bbl — : 7 
(fine is faulty) | Point | 


—Allow Drive Tag Valid | BF110 A2G2 G11 A140. oO CTL-I 430, A 
| +Tag 06 A(B) BM150 (BN150) | A2D2 (A2E2) G13 A140 = CTL-I 430, A 
+Tag 06 Error A(B) BP190 (BQ190) | A2H2(A2J2) GO7 A140 -— CTL-+1 430, A 


Tag 06 
Tag 06 B Error B 


See OPER 92 for additional theory. 
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DRIVE SELECT ERROR ‘DEV-I 413 


o™ ER OR PDN ON RN RH FY OM OS 
i ; : ‘ a] \ } 


Ne a ae QW a a 2 ar 2 a a eS DP ed ‘Ft I IF a an ae ae PF 


(C COCOCCCOCCECCECCCECECECECECEEC ECE OCC EE 


DRIVE SELECT ERROR 
DRIVE SeEbCL ERROR =D EV-] 414 


FSI A2G2 ; 


BF xxx A2L2 Conn Conn A1K2 (A1L2) 
POLL AND: BDxxx A2V5 A1V3 KKxxx (KLxxx) 
SELECTION | @y BUvo% WL 


E 
DRIVE FAILS TO SELECT | | Drive Selecting [™ Device Sel Hold NPL NPL Select Hold 
oe — B F K 
Circuit Description . > Device Select | Device Tag Gate NPL Lt NPL Tag Gate [> Select Gate 
@ +Select Gate (@ + level (MST-1). The drive decodes L* Selected Tag Gate [Device Tag Bus NPL NEE Teg Bus 


Device Tag Bus @ as Select Gate if bits 0, 1, and 2 = 000 H 
> MST Outbus Bits 


(Tag ‘83’) and Device Tag Gate NPL F is + level (NPL). Rd Wrt Latch Q 
Conn A1A3 
(See Note.) WLxxx 
To next drive 
interframe connector 
01E (see Note) 


Device Tag Gate NPL is active if Selected Tag Gate @ and 


Device Select @ are active — level (MST-1). 


@ —MST Outbus Bit 4 is + level (MST-1). If Outbus Bit 4 is 
active, it prevents a drive selection. If Rd Wrt Latch DD) or 
Rd Wrt Gate @) are active — level (MST-1) during a Tag ‘83’ 
(Select), Device Outbus Bit 4 @ is active which prevents a 


Rd Wrt Gate 


drive from selecting. 

@ +Device Sel Hold NPL @ is + level (NPL). Device Sel Hold 7 
NPL is activated if Drive Selecting @ is — level (MST-1). 

@ —MST Outbus Bit 3 is a + level (MST-1). A1K2 (A1L2) Logic Diagram | a 

@ —CE Switch is a + level (MST-1). For Normal Selection, the ) | | | 
CE switch line must be inactive + level (MST-1). Select Gate ia 


In CE Mode, the microprogram issues Outbus Bit 3 which 
allows the drive with the CE Switch active — level (MST-1) 
to select through the CE Selection latch. 


Normal 
Selection 
Latch 


(Not) MST Outbus Bit 4 | Drive Selected 


@ Address Jumper Compare line is active (see INST 6 for (Not) MST Outbus Bit 3 


Address Jumper details). 
Select Hold _ 


STRING SWITCH FEATURE (SWFE) 


Not) CE Swi 
If the string switch feature is installed, suspect that the Device oe uae 


Sel Hold NPL @e line is failing. Address Compare 


Analysis Procedure 
1. See Figure 1 for failing lines that cause this error. 
2. Loop routine A2, test 1 to exercise the failing line. 


3. Exit to the indicated Page Entry and use the description 
and diagrams on this page to isolate the problem. 


MST Outbut Bit 3 


CE 
Selection 


, Latch 
Figure 1. Line Failure Error Codes atc 


: Error Code Test | 
L N ALD 
Note: See DEV-/ 100 (DEV-! 90 with C2 Module installed) 


Device Sel Hold NPL | BD230 | A2L2™M03 | A210 | @ | dev-1 104, a 
for details of connectors, interframe cabling, and point-to- 


See OPER 92 for additional theory. Point pivessigninen ts | | | 
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CE Switch 


_ ATTENTION FAILED TO RESET 


CC0414 2358377 
erar | eee 


© Copyright IBM Corporation 1976 cae 


oo re a. eu ae a oo a 


a 
Ne 5 
a 


ate Senses line allows _—| 


[ Gate Senses line allows 

| Gate Sense Status to be | 
| active at the wrong time | 
causing Sense Status 0, 1, | 
or 3 to become active 

| {see Figure 1 on DEV-I 425). | 


. See Figure 1 on 

DEV-I 425 for failing 

lines that cause the 

error. 

| 2. Loop routine and test 
indicated by the Error 
Code. 

3. Exit to the Page Entry 
indicated and use the 
description and 
diagrams on this page 
to isolate the problem. 

@ Sense Status O forces 
bit 6 and 7 active if 
fixed heads are installed. 

@ Sense Status 1 forces 
active the following 
bits: 

Native Mode = bit 6 off, 

bit 7 on 

3330-1 Mode = bit 6 on, 

bit 7 off 

3330-11 Mode = bit 6 on, 

bit 7 on 

® Sense Status 3 forces 
bit 7 active when the 

motor is at speed. 


Trouble No 


corrected 


Yes 


Maintenance procedure 


complete. 


START 500 


| 441300 441303 | 
31 Mar 76 | 30 Jul 76 


a re 2 


Device Attention failed 
to reset. 


Yes 


Sense Byte 
21, bit 6 or 7 = 1 


DD] DEV-I 425 


No 


Sense Byte 8, 
bit 3 = 1 


Yes 
[Suspect that the + Say “| 
| Read«Write line active | 
l prevents Bus Out | 
Parity Checks. 
eae Be Mas eet 


Use the microdiagnostic 
and scoping procedures 
on DEV-I 130. Use the 
Analysis Procedure and 
diagrams on DEV-! 132 
for an A224 Error Code. 


DEV-1 130 
pee \ ie 
SS oe wy 


No 


ATTENTION FAILED roreser DEV-I 420 


Sense Byte 8, 
bit 5 =1 oe ec, ee, 
(The Attention pushbutton | 


| circuit causes registers to | 
Yes 
ee cle eee Sense Byte 8, Yes aoe ee Bee ae | 


bit 7 =0 


[+Sequence Rezero line or jg DEV-I 


[NPL Inbus Bit 5 is active. | 425 


| No No 


Trouble 
corrected 


Use the microdiagnostic 
and scoping procedures on 


DEV-I 180, Entry A. | [Suspect rae 19 - 
AccessxCheck Status | 
| Bit 7 is on due to Seek DEV-| 
| Cplt«Sctr Cmpr«Sch 425 Maintenance procedure 
Tieabie No | Sctr line active or Attn | complete. 
enreacicd peerae Ne ate. a 4 


Yes 


Seek Cplt*Sctr Cmpr*Sch 
Sctr line is active because 
one of the following lines 
| is active (see Figure 2 on 
| DEV-1 425): 
+Sch Sector 
+Sector Attention 
+Pad Cplt Attention 
Pad Cplt Attention acti- 
vates Pad Attention. Set 
Target activates Sector 
| Attention. 


START 500 


Maintenance procedure 


complete. 


START 500 


See Figure 1 on DEV-| 425 
and exit to the indicated 
Page Entry and micro- 
diagnostic routine to 
exercise the failing circuits. 


DEV-1 425 


ATTENTION FAILED TO RESET | DEV-I 420 


ATTENTION FAILED TO RESET 


FAULT SYMPTOM CODE 900F 


See OPER 92 for theory. 


Figure 1. Line Failure Error Codes : 
Error Code 
(Line is 


Line Name ALD , Page Entry 
Faulty 


KK170(KL170) | A1K2(A1L2) J10 | B833 ACC 210, C 
KG190 (KP190) | A1G2(A1P2) S13 | A223 DEV-1 137, B 


KK170 (KL170) | A1K2 (A1L2) U10| A223 DEV-1 137, B 
KK170 (KL170) | A1K2 (A1L2) U05 | A223 DEV-I 137, B 
KK170 (KL170) | A1K2 (A1L2) U09 | A222 DEV-1 134, B 


FAULT SYMPTOM CODE 9005 


See OPER 92 for theory. 


Figure 2. Line Failure Error Codes 
Error Code 
(Line is 


Line Name ALD 
Faulty 


) 
) 


Page Entry 


+Pad Cplt Attn | KH210 (KN210) | A1H2(A1N2) POS | B814 ACC 220, B 
KJ510 (KM510) | A1J4 (A1M4) B03 | B813 ACC 210,B 
KJ510 (KM510) | A1J4 (A1M4) D03 | B814 ACC 220, B 


+24 Vdc Rezero 
E R 


KF150 (KQ150) | A1F2(A1Q2) G12 | A235 DEV-I 160, A 
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ATTENTION FAILED TO RESET DEV-I 425 


A1K2 (A1L2) A1F2 (A1Q2) 
KKxxx (KLxxx) KFxxx (KOxxx) 
A HDA 
[> Sense Status 1 
B 
[A Sense Status 3 
A1G2 (A1P2) 
KGxxx (KPxxx) 
Cc Gate 
[A Sense Status 0 Sense Status 
Gate Senses 
A1K2 (A1L2) A1J4 (A1M4) A1E2 (A1R2) 
KKxxx (KLxxx) KJxxx (KMxxx) KExxx (KRxxx) 
SERVOCTL | 
Set Target Sector Attention 


| Attn Reset : 


+24 Vdc Rezero 
Pushbutton Off 


F 
> Access*Check Status Bit 7 


A1H2 (A1N2) 
KHxxx (KNxxx) 


Attn Reset Pad Attention 
Pad Cplt Attn 


E 
[” Sequence Rezero 


A1F2 (A102) 
KFxxx (KOxxx) 


HDA 


ATTENTION FAILED TORESET DEV-I 425 


FORMAT MODE/TAG VALID. : | - | . eee 2 ° | - ca | | a _ FORMAT MODE/TAG VALID — DEV-I 430 


~ Fault Se nio Code 191E is need when the drive Format ie a A1G2 ioe | A1K2 (A1L2)  A1F2 (A102) A1H2 (A1N2) Conn Conn A2F2 
Mode is not received by storage control or Device Tag Valid KGxxx (KPxxx) KKxxx (KLxxx) KExxx a | KH xxx (KNxxx) NPL AlV2 A2v4 BAxxx - Contr  A@Saa 
is not sent to storage control. Bee | pen. Br | ne Indus WLXxxx BUXxx Device Bus In | 9 Bus In. A2C3 
| | » Status | Status 1 Br Bit 6 | Bit6 Bit —— NPL Bit 6 | 
Analysis Procedure | : Gate Hen 
[Senses Br. Bit 7 SEI Bus In- 
FORMAT MODE by Bit 7 NPL 
Determine the drive mode by checking the location of the Control (See Note.) 
jumper on the card as shown: i 
aeie 
Format iuiweee | Returned Bits Jumpers From next drive 
Mode | (HDA Status Bits) interframe connector 
Native | A1F2(A1Q2) $08 to U08 | Bit 6 off, Bit 7 on DLE (See Note) 
3330-1 A1F2 (A102) MO8 to PO8 | Bit 6 on, Bit 7 off 
3330-11 A1F2 (A102) G08 to JO8 Bit 6 on, Bit 7 on 
1. Loop test B and bypass errors: | Parameter: 
1. Load routine BBO Native = ‘01’ File Tag Valid NPL 
2. Enter 10, OB, xx, 01, 00 3330-1 = ‘02’ 
(xx = Parameter) | 3330-11 = ‘03’ A1K2 (A1L2) ean ee A2G2 | A2K2 | 
2. SCOPE SETUP | nn AIV3 A2V5 = rare CRONE 
| | Filed D | [TAG VALID _| 
=e 10 us/div ee . ey NPL Tag pe BUxxx | Diyd Tag 
rigger Valid Tag Response Response 
Slope(—) | Tag Gate Valid Diya 2 : 4 || 
~ A2G2I05 QD, 7 a | | 
—Selected | Enable Functions ; ! 
Ch 1 | (See Note.) 
A2G2J11 | 
+Tag Gate NPL 
Ch 2 
Contr Bus In Bit 6 QD and i Q. 
Use the sequence chart on DEV-I 435. Conn 
A1A2 
TAG VALID ee 
NPL Tag Valid is sent to the controller from the drive. The pleas ae | | 
NPL Tag Valid line is activated by the following circuits: O1E (see Note) | 


HDA Status bits 6 and 7 @e and @ are gated by Sense 
Status | © . Sense Status A) and Selected cause Sense 
Status 1 to be active. 

Control @ causes Gate Senses @ which activates 

Sense Status 


Tag Gate Valid Dlyd 2 @. Tag Gate Valid, and Selected Note: See DEV-/ 100 (DEV-I 90 with C2 Module installed) 
activate Enable Functions ®. | | for details of connectors, interframe cabling, and point-to- 
Enable Functions activates NPL Tag Valid @. point pin assignments. 

See DEV-I 116, Entry D for microdiagnostic and scoping 

procedures. 


See OPER 92 for additional theory. 


| CC0425 2358378 © 
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FORMAT MODE/TAG VALID DEV-I 430 


FORMAT MODE/TAG VALID | FORMAT MobE/TAG vALID ~=©60 DE'V-I. 435 


Legend: C—— Inactive 
aummme =Active level 
Tolerance 


Chart 
Line Format Mode Sequencing (Native Mode) | 
No. 


—Gate Senses KK170 (KL170) A1K2 (A1L2) J10 . 


TO te RT RIN : 


KG190 (KP190) 


—Sense Status A1G2 (A1P2) S13 


OE NE NON OH TH SON ameem em: 


A1K2 (A1L2) M05 


+Control KK120 (KL120) 


—Sense Status 1 KK170 (KL170) A1K2 (A1L2) U05 


KF240 (KQ240) 


+HDA Status Bit 6 A1F2 (A1Q2) J03 Inactive 
+HDA Status Bit 7 KF240 (KQ240) A1F2 (A102) J11 
7 +NPL Inbus Bit 6 | KH200 (KN200) A1H2 (A1N2) BO2 Inactive 


+NPL Inbus Bit 7 KH200 (KN200) A1H2 (A1N2) DOG 
+Contr Bus In Bit 6 BA150 A2F2 J11 
+Contr Bus In Bit 7 BA150 A2F2 JO3 


—Tag Gate Valid Dlyd 2 KK160 (KL160) A1K2 (A1L2) U02 


+Enable Functions KK150 (KL150) A1K2 (A1L2) G10 oO 
ita ie cxraorweioy — farceanaysor (OP 


i 
e\elelo 


a 


Tag Valid Sequencing 


12 
13 


—Dlyd Tag Response perso A2K2 D10 
Cc0435. | 2358379 441300 | 441303 
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TROUBLE NOT FOUND 


This page contains aids for problem resolution where insuffi- 


cient error information is available to follow the maintenance 
analysis procedure. It may also ve used as an aid in analyzing 
intermittent errors. 


VOLTAGE CHECKS 


Check for unstable voltage (—4 Vdc, +6 Vdc) on a drive or 
controller board. The voltages can be monitored while 
looping a failing microdiagnostic or while the machine is 
running online. See PWR 90 (controller) or PWR 290 
(drive) for procedure and tolerances. 


VISUAL CHECKS 


Connectors 


Check for bent or damaged pins, foreign objects between 
pins, and proper seating. 


Back Panel Wiring 


Check for a tight wire wrap cutting into a pin on the back 
panel. | 


Check for a cracked land pattern on a board or card. 


EC INSTALLATION 


If an engineering change has been recently installed, check 
the EC installation instructions and determine where the 
change was made. 


ISOLATION PROCEDURE 


If all drives fail, suspect a controller board or cabling problem. 


If one drive fails, cards can be interchanged to see if the 
trouble moves. 


Drive A Drive B 
A1K2 A1L2 
A1J2 A1M2 
A1J4 A1M4 
A1H2 | A1N2 
A1G2 A1P2 
A1F2 : A1Q2 
A1E2 A1R2 


If it is not known if all the drives or one drive is failing, use the 
isolation procegure on ae 1162, Entry A. mon the failing 
test. | 


Isolation references: 


DEV-I100 Diagrams the Device cables. - 
DEV-I 162 Isolation procedure. 
DEV-I164 = Attention/Select Response diagram 


CC0435 2358379 441300 | 441303 | 
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REFERENCES 


Microdiagnostic Routine A2 Summary 


Test 1 

See OPER 110 (Select Operation). 

@ Selects a drive (Tag ‘83’). 
See OPER 104. 

@ Resets Device Interface Checks (Tag ‘89”). 
See OPER 104. 

@ Verifies that Tag Valid is returned for Tae ‘83’ and 
Tag 89”. 

» See OPER 105. 


Test 2 


® Verifies that Device Tag Bus Parity Check can be set and 
reset. 

@ Verifies that Device Bus Out Parity Check can be set and 
reset. 


Test 3 


@ Verifies that a data path exists between Device Bus Out 
and Device Bus in. 


See OPER 105. 


@ Sets and senses Difference Counter and compares Device 
Bus Out and Device Bus In. 


If they are not equal, HAR is set and sensed and Device 
Bus Out is compared to Device Bus In. 


See OPER 105. 


Test 4 


@® Test to be sure a drive cannot be selected with Bus Out 
Bit 4 on. 


@ Verifies Check 1 of 8 is operating properly. 


Test 5 
@ Issues all drive tags and checks for Tag Valid. 


Test 6 


@ Makes sure that Tag Valid is not received when Tag Bus 
Parity is inverted. 


‘DEVI 990. 


“TROUBLE NOT FOUND 


Test 7 


. @ Verifies that Bus In Parity can be set and reset. 


See OPER 105. 


© Tests the Fixed Head Bits and Direction Bit for proper 
— Operation. 


See OPER | 05. 


Test 8 
@ Sets and senses HAR for proper operation. 
See OPER 105. 


Test 9 


@ Sets and senses the Difference Counter for proper 
operation. 


See OPER 105. 


Test A 


'@ Verifies that the Difference Counter decrements properly. 


See OPER 105. 


Test B 
@ Sets and senses CAR for proper operation. 
See OPER 105. 


-DEV-1 990° 


TROUBLE NOT FOUND 


Cc ¢ € 


DATA CONTENTS 
BASIC DATA MAPs 
ERROR ALERT DATA . 


TROUBLE NOT FOUND 


DATA 50 -- 499 


DATA 500 — 989 


DATA 990 — 999 


The DATA section is organized by routine and test number. 


Each routine and test group contain: 


1. One or more MAP pages (flowchart) 


2. Overview diagram 
3. Overview sequence chart 


4. Supporting sequence charts (if required) 


3350 CE0001 2358186 
Seq. l of 2 | Part No. ( ) 
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REFERENCE TO OTHER SECTIONS 


Commands . 
All Operations . 
Error Conditions . 


Interframe Cabling . 


Power Sequencing 


441300 441303 
31 Mar 76 | 30 Jul 76 


OPER 72 — 80 
OPER 110 — 236 
OPER 240, 241 
DEV-I 100, 164 
PWR 6 


DATACONTENTS [JATA ] 


DATA er DATA I. 


READ/WRITECHECK =| 7 | READ/write cHECK DATA 50 


ERROR DESCRIPTION | 7 7 8 MICRO 


Device Bus In bit 3 indicates a Read/Write Check has AL 
occurred for an operation other than specified Sense 


operations. The Read/Write Check is the only wisina Enon Alereon | 
drive-detected error condition causing an Error Alert. Read/Write Check. 
S 


Routine 5, test 3: #2 
1. Forces a Read/ Write Check. | 
2. Verifies that the Read/Write Check latch is set. A2F2 
A2K2 
3. Verifies that the Error Alert Condition line is 
active. | #3 


Trouble 
corrected 


Yes 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 
A2V4B06 to A1V2B06 


A1A2B06 to A1V2B06 of 
next drive. 


Sweep 0.1 ms/div 
Trigger Ext 


Slope (—) 
A1K2(A1L2)P10 
— Drive Sync Tag 
Trouble Ch 1A2L2J03 @ 
corrected —Rd Wrt Latch ere 
. volts/div 0.1 
# probe x10 
MICFL 130 
MICRO 10 
a eneae ee 
Loop test 3 and bypass DATA 52 and the Ch 2 
errors: probe to isolate the 
problem. 
1. Load routine A5 
2. Enter 10, 03, 0100 
Trouble 
corrected 
#9 No 
Maintenance procedure DATA 990 
complete. 
#1 
START 500 
CE0001 2358186 441300 441303 
3350 Seq 20f 2] Part No. 31 Mar 76 | 30 Jul 76 | mse 
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READ/WRITE CHECK 


See OPER 241 for theory. 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 0.1 ms/div Ch 1 A2L2 J03 

Mode Alt or Chop -Rd Wrt Latch 

Trigger Ext Volts/div 0.1 
Slope (+) Probe X10 


A1K2(A1L2) Ch 2 (See chart) 
-Drive Sync Tag 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 0.1 ms/div 

Slope (-) 

Delay Time-Delayed Sweep — 5 us/div 
Delay-Time Multiplier — 0.3 

Source — Int Ch 1 


3350 | CE0085 2358484 441300 441303 
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READ/WRITE CHECK DATA 52 


A2K2 A2F2 A2L2 
BExxx BAxxx BDxxx 


Diyd Tag Response 


Err Alert Cond @ - oa Rd Wrt Latch 


Device Bus In Bit 3 NPL e 


Legend: (___] Inactive 
Ge «Active level 
CZ Tolerance 


ee 1 E ee 
[1 [et ~= [== jel_[_| | f]] 
eo so 


—Dlid Tag Response BA140 A2F2 D13 s oo | TC 


READ/WRITECHECK DATA 52 


I WRITE SENSE FAILURE | | ode eh Game 2 7 | - 2 ty > aa 7 a —— | : | WRITE SENSE FAILURE | DATA 54 


ERROR DESCRIPTION Ne ge MICRO 


Routine AD uses the Suppress Write Gate diagnostic 


Both drives in one module Drives MICRO 10 


ee . | : : One drive onl 
command. To verify the operation of the command, an I “Failed to receive 1 Write failing _One drive o satan 
Write Sense response must be received from the drive ( Sense on a Write 
n Write Gate is activated wi 7 3 Replace Card Replace Gard | 
when Write Gate is activated without Suppress Write Gate operation. Replace Card , - “All drives» - AAdsAAND) Loop test 1 and 
DEE he ae | | #1 JAIH2(AIN2) Aaclace Cardé : , bypass errors: 
| | MICRO 11 1. Load routine AD 
| 2. Enter 10, 01,01, 00 
MICRODIAGNOSTIC DESCRIPTION Display and Record ae 
| Microdiagnostic Error Rares d 
See DATA 140 for a description of routine AD, test 1. | Message Bytes. Trouble , Scope ti tststi‘isdr 
#2 pomected | Sweep 10 us/div 
, Trigger Ext 
- Slope (—) 
| 1X east : A2L2J11 
MICRO 64 Byte 2 = 8X, Verify that the following —MST RAS TP 
MICFL 500 1X or other Only cable connector pins are Ch 1A202M13 
Microdingnostig_ r se a Troubl Fee cence” Femt Gi 
Run routine B3 Pass 1. #26 8X string rouble volts/div 0.1 DAT 
| ed properly: A 64 
See MICRO 64. : corrected seat probe x10 
_ {Replace Cards A1A2 AIv2 
#27 A1A3 A1V3 
| A1B3 A1U3 Use the diagram on 
| Verify that the following Last drive must have DATA 64 and the Ch 2 
R/W 100 cable connector pins are Verify that the following terminators in A1A2 and probe to isolate the 


not bent or pushed in and |A1A3. problem 


that the connectors are 
seated properly: 


cable connector pins are 
not bent or pushed in and 
i that the connectors are 


#28 


A1V2 A1A2 seated properly: , : P 
Troub! A1V3 A1A3 A2V4 to A1V2 Trouble rouble oO 
Posantates A1U3 A1B3 A2V5 to A1V3 corrected ents 


A2V2 to A1U3 


|Last drive must have 
terminators in A1A2 and 
A1A3. 


Last drive must have 
terminators in A1A2 and 
A1A3. 


DATA 990 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 


Sweep 10 us /div 


Trouble . 


Troubl 7 
A1B2B03(A1U2B03) to Eine corrected Mi Bole 
HDA A2L2I11 
A1B2B09(A1U2B09) to sro s 


HDA 

A2V2B12 to A1U3B12* 

A2V2B13 to A1U3B13* 

*See DEV-! 100/102 for 
complete net. 

Last drive must have 


terminator in A1A2. (See 
INST 8.) 


#30 


Ch 1A2Q2M13 


& MICRO 10 _ 
(1) MICEFL 240: DATA 64 


Loop test 1 and 


bypass errors: 


1. Load routine AD 
2. Enter 10, 01, 01, 00 


#15 
Use the diagrams on 
DATA 64 and the Ch 2 
probe to isolate the 

| problem. 


Trouble 
corrected 


Trouble 
corrected 


Maintenance procedure 


"Maintenance procedure \ 
complete. 


#31 No #5 


complete. 


#17 


@ | Ay | #34 ¥ as | A) 
START 500 DATA 990 START 500 
CE0085 2358484 441300 | 441303 a 
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I WRITE SENSE AND SUPPRESS WRITE 


ERROR DESCRIPTION 


I Write Sense 

If I Write Sense is on after the Read/Write latch is set 
(but prior to raising Write Gate), an error stop occurs. 
Diagnostic Suppress Write Failure 


A failure occurs if Write Gate becomes active after 
setting Suppress Write. If I Write Sense is returned by 
the drive, Write Gate was not suppressed. 


MICRODIAGNOSTIC DESCRIPTION 
See DATA 140 for a description of routine AD, test 1. 


Replace Card 


A2F2 
#14 


#3 


A1V2 
A1V3 
A1U3 


#15 


#5 


CE 0095 | 2358485 441300 441303 
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Trouble 
corrected 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: 


Last drive must have 
terminators in A1A2 and 
A1A3. 


Trouble 
corrected 


( €¢ €¢ €¢ €¢ € 


MICRO 


| Write Sense is on with- 
out Write Gate. 


#1 


All drives fail 


Replace Card 


In failing drive: 
A1H2(A1N2) 


Yes 


A1A2 
A1A3 
A1B3 


No 


Maintenance procedure 
complete. 


#13 


I WRITE SENSE AND SUPPRESS WRITE 


MICRO 240 
MICRO 10 


[Microdiagnostic | 


Loop test 1 and 
bypass errors: 


1. Load routine AD 
2. Enter 10,01, 01, 00 


Sweep 0.1 ms/div 
Trigger Ext 
Slope (+) 
A2L2D13 
—CE Alert 
Execution Ind 
Ch 1A2G2D09 @® 
— Read Status 84 
volts/div 0.1 DATA Gt 
probe x 10 


#7 


Use the diagrams on 
DATA 64 and the Ch 2 


probe to isolate 
the problem. 


#18 


Trouble 
corrected 


Yes 


#19 No 


DATA 900 


I WRITE SENSE AND SUPPRESS WRITE 


DATA 56 


MICRO 


Diagnostic Suppress 
Write failure. 
#8 


Replace Cards 


A2L2 
A2Q2 
A2P2 


#9 


Trouble 
corrected 


Yes 


#10 
MICFL 240 
MICRO 10 


[Microdiagnostic 


Loop test 1 and 
bypass errors: 


1. Load routine AD 
2. Enter 10, 01, 01, 00 


Sweep 5 ms/div 
Trigger Ext 
Slope (—) 
A2L2J11 
—MST RAS TP 
Ch 1 A2Q2M13 @ 
+Fmt G1 
volts/div 0.1 
probe x10 


DATA 64 


Use the diagram on 
DATA 64 and the Ch 2 
probe to isolate the 

problem. 


Trouble 
corrected 


#21 ‘No 


DATA 990 


DATA 56 


GAP COUNTER FAILURE aa oe. _ | | 7 oom * | aa Pte Oe 3 3: ee GAP COUNTER FAILURE — DATA 58 


MICRODIAGNOSTIC DESCRIPTION st” “y MICRO 7 _ | DATA 100 


Gap Counter Check failed 
to set when forced. 7h 


See DATA 74 for a description of routine AD, test 1. 


Routine AF , test 6 reads the Home Address and then 


writes a record that checks the track capacity, that is, the . 
maximum number of bytes that fit the track. An Error | Gap Counter: talure, 
Code of AF6B indicates a Track Overrun may result if #1 

the track is formatted with an Extend G1. Run routine 


AF, test E to restore the G1 field to its normal position. Replace Cards When replacing A2G2, I Routine AF, test 6 uses - 
: pee .~-| check the addressing jump- Display Byte 3, maximum Gap Counter | 
TEST6 ers. See INST 6. ' bit 1 = 0 | , values and provides the 
ina A2P2 - . _ Most stress to the Gap | 
Index ngex A2G2 #6 | | Counter circuits. | 
A2Q2 | Sync Out timing error. —_—— —_— 
| | fe | = : | #2) 
| #2 | Replace Cards #15 | 
! | | MICFL 320 
Set R/W Sync Tag ‘0B’ Look for Normal End j ! MICRO 10 
WiGe _ | |Microdiagnostic 
Rd G1 Wr Trouble Yes DATA 230 Microdiagnostic 
corrected Loop test 6 and | 
| bypass errors: 
Routine AF, test 7 operates the same as test 6 except that re . ati bene 
: n r ? , ’ 
a few bytes are added so that Track Overrun occurs. MICRO 10 GAC NG = 
TEST? [Microdiagnostic = nostic | Trouble MICEL 240 
na Loop failing test and corrected | Microdiagnostic 
ndex Index bypass errors: 
1. Load routine. | Loop test 1 and bypass a 
2. Enter 10,XX,01,00 No nate eer , 
> eeenumber >) Enter 10,01,01,00 
Set R/W Look for Look for Check End from the Error Code) — . 
— Normal (Track Overrun) Verify that the following #13 #23 
End cable connector pins are | |Error Analysis 
pone not bent or pushed in and x ; } ; ; 
Syne Tag ‘OB that the eines are se- If microdiagnostic fails, 


exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


Wr G2 


Sweep 5 ms/div 
Trigger Ext 


ated properly: 
Basic Machine 


Sweep 5 ms/div 
Trigger Ext 


Slope (—) A2C4 to 01B-A1H1 Slope (—) 
A2L2511 SWEE A221 
— MST RAS TP 
Ch 1 A20Q2M13 Interface A Ch 1 A2Q2M13 
+Fmt G1 }@ 1\A2A4 to 01B-A1H1 +Fmt G1 
volts/div 0.1 DATA 64 | Interface B volts/div 0.1 DATA 


A2B4 to 01B-A1D1 probe x10 64 


probe x10 


#5 #14 | | 
Use the diagram on ‘Use the diagram on MICRO 
DATA 64 and the DATA 64 and the 
Ch 2 probe to isolate No _Ch 2 probe to isolate 


Trouble 


the problem. corrected 


the problem. 


#26 


Yes Trouble No 
Trouble : 
corrected corrected 
#16 [No a | 
Maintenance procedure 
complete. 
¥ uae © 
DATA 990 START 500 DATA 990 
oer CE009S | 2358485 441300 | 441303 | 
| 335 Seq. 2 of 2| Part No. 31 Mar 76 | 30 Jul 76 | | 
| | : : ——= ~ GAP COUNTER FAILURE DATA 38 
| © Copyright IBM Corporation 1976 . a ee aye ee . ! | 
| = : 
o~ O Poo2oa0o0 2: #: ¢ y O 
Wy ran ae, ae a Or A oe A a and —, Me; ad SS 


PHASE ERROR PHASEERROR DATA 60 

ERROR DESCRIPTION Tal MICRO 
A 

In Write mode, the VFO must be synchronized to the 

servo pulses from the drive to ensure proper data 


error results. eae: reset or on all the time. 


The servo pulses are sent to the read circuits. If data bits #1 
(standardized data), as opposed to clock bits, are 
decoded, an error is posted. 


SE: 


Phase Error latch is on. 
#9 


I Routine AD, test 1 stresses | 
| the circuits tnvolved in this 
error. Loop routine AD. _| 


#10 
Replace Cards 


All drives 
This test forces standardized data during a Write fail 


operation and verifies that the Phase Error latch can be 


set and reset. #17 MICFL 320 
MICRO 10 
MICRODIAGNOSTIC DESCRIPTION in the failing drive: 
A1H2 (A1N2) Loop test 1 and stop on 
See DATA 74 fora description of routine AD, test 1. #18 #2 errors: 


1. Load routine AD 
2. Enter 10, 01, 00, 00 


Yes Trouble 


Trouble corrected #11 
corrected #3 . 
MICFL 240 No 
MICRO 1 ; 
#19 Yes CRO 10 ve 
Loop test 1 and bypass 
errors: #12 Yes 


Error Analysis 


Exit to MICRO section and 
follow instructions under. 
the first failing Error Code. 


1. Load routine AD 
2. Enter 10, 01,01, 00 


Sweep 5 ms/div 
Trigger Ext 

Slope (—) 

A2L2J11 

— MST RAS TP | MICRO 
Ch 1 A2Q2M13 

+Fmt G1 T 

voits/div 0.1 4 

probe x10 EAne 


#5 
Use the diagram on 
DATA 64 and the Ch2 
probe to isolate the 

problem. 


#16 


Trouble 
corrected 


Yes No 


#7 


Maintenance procedure 
complete. 
OO ¥ 


START 500 DATA 990 


CE0100 2358486 441300 441303 441306 
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AD TEST 1 DIAGRAM 
See the sequence chart on DATA 66 for referenced test points. 


-MICRODIAGNOSTIC DESCRIPTION 


Successful execution proves that I Write Sense is functioning 
correctly and can be used for the remainder of this test and 
for subsequent tests. 


 A2G2 
BF xxx 


POLL AND 


End SELECTION Reset RW 
Routine AD tests these operations: Invert Bus Out Par Bit &> activates Counter Check @ anc Response NPL @\ Kg Op 05 
Di ei “e Wr Data Check ©. This is accomplished in the following | 7 
iagnostic Suppress Write ne Bus Out Bit 
Gap Counter Check 0-7, P NPL 
Write Data Check e Counter Check is activated when Bus Out Bits 4 through 7 
Phase Error under Tag ‘OF’ are transferred to the Gap Counter, along 
with the generated parity on 4 to 7 Odd Q. Invert Bus Bus Out Bit 
The most complex portion of the tests is the Diagnostic Sup- Out Par Bit also inverts 4 to 7 Odd to activate Counter 0-7, PNPL 
press Write test because of the many interdependencies involved. Check. 
After the drive is selected, a check is made to ensure that the 
I Write Sense latch is not on prior to activating Write Gate. e Wr Data Check is activated when a noncompare condition 
(The I Write Sense latch activates Dev BI Bit 1 MST x B exists between the parity bit received and the parity gene- 
rated for SERDES. The controller receives 8 bits plus 
The test establishes a timing relationship with the disk by search- parity for each data byte on a Write operation. Only the 
ing for the Index. No Phy Index , within a prescribed 8 bits are serialized into SERDES and written on the disk. 
period, results in Test Error Number 14. Approximately one After a byte has been serialized, parity is generated for 
half revolution of the disk later, a Write G1 command is issued, SERDES and compared with the parity bit received. 
allowing the Fmt Gl TT) gate to start at the following Index time. . 
This sequence provides stability for scoping sequences. Suppress Write Gate activates Phase Error Qwnen Invert 
Bus Out Par Bit and Suppress Write Gate are active, forcing 
Following the Index and the start of Fmt G1, Dev BI Bit 1 MST Standard Data on a Write operation. Following the Write G1 
is sensed, and its status is saved for later examination; a Reset operation, the following conditions are checked: 
R/W operation is also performed. If Dev BI Bit 1 MST equals 0, 
I Write Sense is not active, and Test Error Number 15 is formed. Neawe Error Number 
(if not active) 
The signal lines that affect I Write Sense are: CaaienCnece @ 18 
Name Condition Wr Data Check © | 1A 
Suppress Write Gate © Always active Phase Error @ ID 
Write Gate Suppressed @ Missing Controller Check YY 1B 
Ms ae Gate Ww) ae After a controller reset, the following latches are checked: 
Rd Wrt Latch @ Missing they should be inactive: Error Number 
Fmt Gl @ Missing Name (if active) 
Reset RW Op 05 Always active Counter Check R) ic 
Write Sense (in drive) Missing - Phase Error — @ 1E | Write Gate ice 
Successful execution proves that I Write Sense is operating cor- These checks are made while data is being processed: Sed Data * a 
oe tly. The DEAN SLEDS 0 PIOVE that Suppress Write Gate © @ If there are Sync In pulses but no End condition exists, 
will block I Write Sense. Test Error Number 17 is formed. 
Suppress Write Gate is activated, and then the previously @ If there are no Sync In pulses prior to an End condition, 
described procedure is executed, except that the I Write Test Error Number IF is formed. 
Sense latch is expected to be off, as indicated by the Device 
Bus In Bit 0 equal to 0. If the Device Bus In Bit 0 equals 1, 
I Write Sense is active, and Test Error Number 16 is formed. 
The signal lines that affect I Write Sense are: 
Name Condition 
Suppress Write Gate Missing 
Write Gate Suppressed Not suppressed 
Write Sense (in drive) Active 
Other unexpected error 
conditions — 
. zo Ee 
| Seq. 2 0f2 | Part No. 31 Mar 76 | 30 Jul 76 | 2 Apr 77 | 
© Copyright IBM Cometlion 1976, 1977 - | . 
IH a 4 Ca ‘a ov: a 7 re ne ed SP coe 


[> Execute Ind p=” Fmt G1 
Sey RW Suppress D & Write Gate 
Op 85 Write Gate — 
Read 
Status 84 e Gen Reset 
Addr 
; Ky Mark Gate 
Op 'nvert Bus Dev BI 
Ss Out Par Bit Bit 1 MST 4 
N. Y 
Phy Index “&\ x | 


DATA 64 


AD TEST 1 DIAGRAM 


A2L2 A2Q2 A2F2 . 
BDxxx . BHxxx BAxxx 


A2K2 

BExxx 

Controller 
Check 
Sync 
In NPL 
index 
Alert NPI 


GAP. 
(COUNTER. 
A2R2 


| A 
BL xxx 
M VFO 
C Detected Error 


REORIENT 
| COUNTER 


DATA 64 


AD TEST 1 DIAGRAM 


CC ¢€ 


AD TEST 1 SEQUENCE CHART 


Microdiagnostic Setup 


Routine AD, test | 
1. Load AD 
2. Enter 10,01,01,00 


Scope Setup 


Sweep Sms/div | 
Mode _ Alt or Chop 


Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute Ind 


© Copyright 18M Corporation 1976 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


Volts/div 0.1 
Probe x10 
Ch 2 (See chart) 


3350 CE0107 2358487 441300 441303 
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Cs [-wiecm om [aac J] | | |. || 


sage 


CC COCEE 


DATA 66 


AD TEST 1 SEQUENCE CHART 


Legend: (___] Inactive 
Game «Active level 
Tolerance 


17,18,1A,1B 


Chart 
ag Line Name Test Point Test Error Number 
13 14,15,19 1€,1D,1E 


[ce Alert Executeind | 0210 | ariz010 | |@ A 


= a 7 Na Ae 
Fe 8) 
Og 
a [rewninn foowe [anams OL 
ss  ) 
a dC) 


cnvom fomww [room Of | 1, 
weecesmens [ewww [corm f@l | | 
Cover [eww [are @ st 
aenmvone [oom [aceon Of | 1, || 
eemmnwem [ewww [asorue Olt | | aE 
ED a 
mn rae 


7 [-cowinoen ease fare (@ | _ 
cecren [owe [mrs @ 
Commons (ee [oes |@ 
ee ee) 
+End Response NPL erie | azcass = |@ 


Line keys reference the c diagram on DATA 64. 


ee 
“Uv 
_ 
o 
; nn 
© 
Mm 
bn 
— 
(@) . 
= 
ee) 
rT 
-_ 
NO 
© 
> 
NO 
8) 
NO 
, 
© 
~ 


So DATA 72 


DATA 66 


S DATA 70 


(For expanded sequence chart) 


io DATA 68 


AD TEST 1 SEQUENCE CHART 


AD TEST 1 SEQUENCE CHART | nie, ke Pd | Be —.e Ps per. ’ - aptest1sequencecHaRT DATA 68 — 


| | ee | ae ne, © Oo | | ; | 7 | | | | Legend: (C———] Inactive 
TRIGGERING INSTRUCTIONS | | aa, | 7 couma’ Accus level 
S Set | | | | 2 | | Gzzz Tolerance 
cope Setup | ae ee eo: | eae | es anes | , 
Sweep 10 ms/div Ch 1 A2Q2M13 Line Name Test Point Test Error Number 
Mode = Alt or Chop | | + Fmt Gl | 
Trigger Ext | —Volts/div 0.1 ai 7 | 


A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind | +Dev BI Bit 1 MST BAi60 | A2F2S10 
Horiz Display — Delayed Sweep (B) —Rd Wrt Latch BD150 | A2L2 JO3 
B Sweep Mode — B triggerable after delay time 
And Binet Toe evince ~*~ a0 | az sr 


Slope (+) 


Delay Time-Delayed Sweep — 5 us/div Ze —Read Status 84 BD100 A2L2 POS 
Delay-Time Multiplier — 2.5 D6 


7 —Write Gate Suppressed BH140 A2Q2 P07 ne a 


aan 
ee 
ro Tawrow owe [awe 


Line keys reference the diagram on DATA 64. 


jelelele 


3350 CE0107 | 2358487 | 


[441300 | 441303 | | 
Seq. 2 of 2] Part No. 31 Mar 76 | 30 Jul 76 
©Copyright BM Corporation 1976 4 | | AD TEST 1 SEQUENCE CHART DATA 68 
yee OX #Y EM HH i rr i rr a | ow oo ¢ fy» AY 
(| ; ) ( i] | ae OB } Lg (8 la ey) rn) 
A ae NV oe a a oa De «Se a Ss re . a SF a a a ee i DP 


l 


C ¢ CC € 


AD TEST 1 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 


Sweep 10 ms/div Ch 1 A2Q2M13 


Mode = Alt or Chop +Fmt Gl 
Trigger Ext Volts/div 0.1 
Slope (+) | Probe x10 


A2L2D13 
+CE Alert Execute Ind 


Ch 2 (See chart) 


Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 10 ms/div 


~ Slope (+) 


Delay Time-Delayed Sweep — 5 us/div 
Delay-Time Multiplier — 3.5 
Source — Int Ch 1 


C 


C €¢ €¢ €C € 


C ¢ € € € € € € 


C ¢ €¢ €§ €C € © 


| 


Cc €¢ € 


DATA 70 


AD TEST 1 SEQUENCE CHART 


DATA 66 Legend: ((__] Inactive 
cy . Gums «Active level 


CZ Tolerance 
Chart 
Line Line Name 


e190 | azozso7 [®t 


80100 | A2L2 Pog ee 


| = 


oS oa ee ee 
aero ow [ws lel. 


Line keys reference the diagram on DATA 64. 


~ ° 
+ 
~” 
Cc 
‘ T 
GS 
= 
4) 
wn 
“ 
= 
= 
fond 
@ 
G) 
m® 
~* 
49) 
oe) 
L 
— 
Ba 
© 
> 
NO 
(2) 
NO 
Cc 
‘) 
Ww 
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DATA 70 


AD TEST 1 SEQUENCE CHART 


C 


an 5 
{ 
F » 


AD TEST 1SEQUENCECHART —s_ ee -ane, 7 = 2 ee ~ aptistiscourncecuart DATA 72 


as whee . | | a bins _ ; | en oF eas Zz | | e: | | | | a | . . cégands —— ee 
TRIGGERING INSTRUCTIONS | / | : | | Se A Gel 
: ; | | ws, 4 . | ? Tolerance 


: Chart 
Sweep 10 ms/div Ch 1 A2Q2M13 | | Line Line Name ALD Test Point Test Error Number 
Mode AltorChop | +Fmt Gl | 
Trigger Ext Volts/div 0.1 
A2L2D13 Ch 2 (See chart) | ) 
+CE Alert Execute Ind —Phy Index BH130 A2Q2 S07 tv) 
+Reset RW Op 05 BD100 A2G2 DO5 
aC) 


2 
fe) 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B. Time/div — 10 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 7.0 
Source — Int Ch 1 


cs 

Ke 

re 

Cr [cena daetn [war | 

Pe [womens [ost [ancrn _[@ C a 
oe) To 
Ce [wroommaer [awe [meow [LLL [Tr 
aE ke | CE A CO 
ce 

ck 
cE 
ce 
KE 
ce 


Festmoomine fore [wees [@l a 
Hann iso [maze f@, | ||| | 
@ | ome 


17. | —4to 7 Odd BG100 A2P2 P05 


Line keys reference the diagram on DATA 64. 
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om or ri ay oe o a: e 
NO Jy a rn ae a ne re ae Sw NP - 


C ¢ ¢ € €C € © 


CONTROLLER CHECK 


MICRODIAGNOSTIC DESCRIPTION 


Routine AD, test | is the first of a series of tests that 
uses the controller in Write mode to test a variety of data 
handling functions. To prevent writing data on the disk, 
the Diagnostic Suppress Write command is used. The 
first function of routine AD, test | is to verify the 
operation of Diagnostic Suppress Write by activating the 
Write Gate at Index time for approximately 15 micro- 
seconds and to verify that an I Write Sense response is 
received. Suppress Write is then activated and Write 
Gate is activated again at the next Index time. No] 
Write Sense response indicates that Suppress Write 
functioned properly. 


The test then uses Diagnostic Invert Bus Out Parity to 
force: 


e Gap Counter Error 
e Write Data Check 
e Phase Error 


The test also verifies that a Controller Check follows the 
sensing of the error latches. 


Index 


Set R/W | 


Wr G1 
Raise Write Gate 


Sense Status (Look for | Write 
Sense) 


Reset R/W 

Set Suppress Write 
Set R/W 

Wr G1 


ap CEO113 2358489 441300 | 441303 
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1 Disk Revolution 
Write Gate 


HA 


Write Gate 
Suppressed 


Sense Status (Save 
1 Write Sense in a Register) 


Reset R/W 
Check ! Write Sense 
Set R/W 


Sense Controller Error 2 
(Look for no Gap Counter Error) 


Set Invert BO Parity 
Wr G1 


Index 
] HA 


Normal End 


Sense Controller Error 2 
(Look for Gap Counter 
Error, Write Data Check, 
and Phase Error.) 


Sense Status (Look for 
Controller Check) 


End Response 
Controller Reset 


Sense Status (Look for no 
Error Condition) 


Reset R/W 


A15B 


MICFL 20 
MICRO 10 


Loop test 5 and 
bypass errors: 

1. Load routine A1 
Enter 10,05,01,00 


— MST RAS TP 
Ch 1 A2G2D09 
— Read Status 84 
voits/div 0.1 


probe x10 DATA 76 


#2 


Use the diagram on 
DATA 76 and the Ch 2 
probe to isolate the 

problem. 


#3 


DATA 74 


CONTROLLER CHECK 


CTL-I| 550 


Controller Check on. 


Error Code ADIC 
A15B or AD1C 
#5 MICFL 240 
MICRO 10 


[Microdiagnostic = agnostic 


Loop test 1 and 
bypass errors: 

1. Load routine AD 
2. Enter 10,01,01,00 


Sweep 5 ms/div 
Trigger Ext 

Slope (—) 

A2L2J11 

— MST RAS TP 
Ch 1 A2Q2M13 

+Fmt G1 

voits/div 0.1 


probe x10 DATA 64 


#8 


Use the diagram on 
DATA 64 and the Ch 2 
probe to isolate the 

problem. 


Trouble 
corrected 


Ne Maintenance procedure 
y complete. 
DATA 990 


START 500 


DATA 74 


CONTROLLER CHECK 


CONTROLLER CHECK 


See the sequence charts on DATA 78 for referenced test points. 


See OPER 241 for theory. 


CEO113 | 2358489 
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a oh : fe a ‘s oy f “v 
coe e | ) \ a) ’ ie 
oe NP Se 


441300 | 441303 ae 
31 Mar 76 30 Jul 76 


A2G2 
BFxxx 


{BUS OUT | 9 


Controller Addrsd 


| D4 Read Status 84 


Status Bytes Op 04 


A2Q2 


B 
R/W MACRO _ 


9 


Hx xx 
Reset RW Op 05 

A2N2 
BKxxx 
TRACK USED 

COUNTER 


A2F2 
BAxxx 


BUS IN 


PF —cuecmoner - 


9 Drive Selecting | 


Error «Reset 


Fmt G1 


CONTROLLER CHECK 


A2S2 
BCxxx 


; ~ Shift Reg Error 


t) oP 
A ECC Hardware Check 
M | 


A2K2 
BExxx 


Cassmaus ] 
Xfer ECC Control : 


1 


Gen Reset 


[> Wr Data Check 
Bit Ring Bits 


A2L2 Pwr 3, 4, and 6 


BDOxxx 
lOP DEZTODE 


Status Monitor Chk 


A2P2 
BGxxx 


[GAP CTR ® 
P 


Gen Reset Counter Check 


[Ss Xfer ECC Control 

| ra Bit Ring Bits | | 
2) Pwr 3, 4, and 6 

A2R2 

BLxxx 


9 
Fmt G1 COUNTER TR«Reorient Chk 


TR Check = ® VFO Detected Error 


CONTROLLER CHECK 


ry, 7 cs ‘a “ ae 
«J | a Ne SW 


DATA 76 


DATA 76 


CCCECCCECCEE 


(CC COCCEECECOCEECE 


CONTROLLER CHECK | CONTROLLER CHECK DATA 78 


TRIGGERING INSTRUCTIONS Legend: (———) Inactive 


mms =Active level 
Scope Setup Tolerance 


Sweep 50 ns/div Ch 1 A2G2D09 hart 
Mode = Alt or Chop -Read Status 84 Lin Line Name Test Point 
Trigger Ext Volts/div 0.1 
Slope (-) Probe X10 
A2L2J11 | Ch 2 (See chart) —Read Status 84 BF110 A2G2 DO9 
-~MST RAS TP 
—Status Bytes Op 04 BF110 A2G2 G03 
—VFO Detected Error BL140 A2R2 G05 
—TR * Reorient Chk BL120 A2R2 J10 
+TR Check BK140 
—File Ctr! Op 8F BF110 A2G2 D02 
+Reset RW Op 05 BF110 A2G2 D05 
—Controller Addrsd BF120 A2G2 G04 
—Shift Reg Error BC110 A2S2 P02 
—ECC Hardware Check BC160 A2S2 S07 
—Wr Data Check BC130 A2S2 P06 
—Xfer ECC Control BG170 A2P2 JO6 


Line keys reference the diagram on DATA 76. 


a ae 
ie Only with A15B error 


Inactive 
Inactive 


A2N2 B10 


Inactive 


Inactive 


EEEEEEREECEELEECA 
@|0| 6|6/6/6/0/6| 00/0/60 0/0 0/0 
BURR ERRRR RRR 
ETT 
TE a 
Tp 
Ty 
EE 

BORDER RRRRREEE 

ULL ETE TELE 
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TIMEOUT WAITING FOR RESPONSE FROM CONTROLLER _ 


__ ‘TIMEOUT WAITING FOR RESPONSE FROM CONTROLLER’ DATA 80 


‘ERROR DESCRIPTION at : a? rn re 


Refer to the Sequence Chart below for the operation being o | AL 
performed when the timeout condition was encountered. The | | | | 
timeout condition usually results from a failure to decode the : | Timeout waiting for 
specific operation or from an early abnormal termination of | | 
the operation. ——— ! 4 
7 3 #2 
_ Sequence Chart econ 


AD26 Fmt Gi | | 


AD36 Wr Sp Gl | Loop routine A5 and inhibit 


ADS6 Wr G2 _ linking. 
AD66 Wr G3 #3 
AD76 Fmt G1 


ADAS Byte4=1 Wr Sp G2 (lst record) — - 
ADAS Byte 4=2 Wr Sp G2 (2nd record) 
ADAS Byte4=3 Wr G4 | | | 

ADAS Byte 4=4 Wr G2 (Extended Gap) | “ ieee 


ADAS Byte 4=5 Wr G2(Normal Gap) 


AEF3 RdGl | Exit to MICRO section and 
‘follow instructions under 
Loop the failing test and scope to isolate the problem. the first failing Error Code. 


DATA 92 shows a scope setup for the AD36 Error Code. #1 _| #7 


MICRO 


Test fails 


Replace Cards 


Troubie No 
corrected 
. MICFL 240 
MICRO 10 


= 
Loop failing test and bypass 
errors: 

1. Load failing routine 

2. Enter 10,XX,01,00 

(XX = test number from 
the Error Code) 


To isolate the problem, refer 
to the error description at 
left. DATA 92 shows setup 
for AD36 Error Code. 


Trouble 
corrected 


‘Maintenance procedure #14 No 

complete. 

oS a - 
A | DATA 990 


START 500 


Yes 


| | CEO117 2358490 
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( ¢ 


Cc ¢ 


Cc ¢€ 


GAP COUNTER OUT OF TOLERANCE 


ERROR DESCRIPTION 


The Gap Counter Tolerance test measures the duration 
of the various gaps. If the duration (time) is within 3 
percent of normal, the Gap Counter is operating 
properly. 

Out-of-tolerance indications point to troubles in: 

e Gap Counter or output decode. 

e Bit Ring to the drive. 

e A2P2 card that controls the Write operation. 


Sync In and other basic circuits must be operative to run 
this test. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AD, test 2 measures the duration of aG1 gap. When 
a Write G1 command is issued, the program measures the 
time from the Index (the start of a G1 gap) to the first Sync 
In pulse. The tolerance is 93 to 100 usec. If the Sync In 
pulse is early or late, Test Error Number 28 is posted. 


Routine AD, test 3 performs the same test on a Special Write 
Gl command which is used to skip a defect in the HA (Home 
Address) area. Test Error Number 38 indicates an out-of- 
tolerance condition (197 to 209 usec). 


Routine AD, test 5 measures the duration of a G2 gap by 
locating the end of an HA field and then issuing a Write G2 
operation. The program measures the time from the end 

of the HA field to the first Sync In pulse for the G2 field. 
The tolerance is 60—64 usec. If the Sync In pulse is early or 
late, Test Error Number 58 is posted. 


Routine AD, test 6 measures the duration of a G3 gap by 
locating the end of an HA field and issuing a Write G3 
operation. The program measures the time from the end of 
the HA field to the first Sync In pulse for the G3 field. The 
tolerance is 62 to 66 usec. If the Sync In pulse is early or 
late, Test Error Number 68 is posted. 


CE0120 2358491 
Seq. 1 of 2 | Part No. 
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MICRO 


Any voltages measuring 
less than 70% of its rated 
potential is considered 
missing. 


For voltage jumper at 
A2T2B11 from cable. 

e For +6 Vdcat 
A2T2G11 


Trouble 
corrected 


#5 


<<. 


#6 Yes 
MICRO 10 +6 Vdc in power supr 


| #10 


Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10,XX,01,00 
(XX test number 
from the Error Code) 


#3 


Use the diagram on DATA 
86 and the sequence chart 
on DATA 88 to isolate the 
problem. 


#8 


Trouble 
corrected 
Maintenance procedure 


complete. | #11 No 
“ ! ay 
A DATA 990 


START 500 


ee 
( é 
Neg 


GAP COUNTER OUT OF TOLERANCE 


GAP COUNTER OUT OF TOLERANCE 


DATA 84 


DATA 84 


_ ADTEST2DIAGRAM 


See the sequence chart on DATA 88 for referenced test points 7 | A2G2 A2L2 


: BF xxx | — . BDxxx | | 
See OPER 6 for theory. | | . — . | | ; 
’ ° End Response QA] POLL & fe) CE Alert Ses este 
NPL } SELECTION | [* Execute Ind XXX < 


sm Read Status | 


B wisoe0e_ 

| [D st Ras y 
, Reset Ctv 4 ¥ * 

Phy Index q 


3350 without 
string switch 


Bus Out. QP 


Biro 8 A2K2 | A2M2 
Ny BExxx BRxxx(SWFF) 
Reset Ctv _ A 
| | End NPL 


ASSM BUS __ | || | [orivers | @& Check 


‘Sync In 
A2S2 —T : 
BCxxx Y Normal 
[> | End NPL_ 
P. ISERDES V rz Normal Sync | 
Sync Out | \\ [P Sync In 2 | LF End NPL E In NPL 
| 


CEO120 | 2358491 441300 | 441301 | 441303 
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ore Fallin ca aig se me mcs es, TI aan iit ae ay Peace. ¢ ay . a Qo at ram ~— crn ey 
% f : im: aaa o> a Lay o f i: * a ™, ‘ alee % | a a * sas. a, * ( ~ ' yy ; » ( & » ff » ff » 
: | | OR : a ® L  & 2 
, a4 2 a 2 So w ae a WP a ae ae 4 i we a er a Ww ow Ss _¥ : SF ow a 


- AD TEST 2piacram DATA 86 


Drive 
AandB 


ADTEsT2DIAGRAM =—s DAT AA 86 


Cc ¢ ¢€ 


AD TEST 2 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AD, test 2 
1. Load AD 
2. Enter 10,02,00,00 


Scope Setup 


Sweep 5 ms/div 
Mode Alt or Chop 


Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute Ind 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


Volts/div 0.1 
Probe x10 
Ch 2 (See chart) 


aa 
fam, 
jam 
im, 
sin, 
Min, 
am, 
am, 
rN 
am, 
A, 
YN 
lim, 
sam, 
rN 
i, 
am, 
i, 
film, 


AD TEST 2 SEQUENCE CHART DATA 88 


Legend: (C__) Inactive 
Gums Active level 
CZZ ~Tolerance 


Test Error Number 


2 
fe) 


Chart 
Line Line Name ALD Test Point 
: 25,26,27,28 


25 5 


=) 
EC) 
oC) 


Line keys reference the diagram on DATA 86. 


if 


17 Pulses se 
a 


DATA 90 


(For expanded 
sequence chart) 
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AD TEST 2 SEQUENCE CHART DATA 88 


AD TEST 2 SEQUENCE C CHART | “aptest2szqurncecuart DATA 90 


TRIGGERING INSTRUCTIONS | a a —_ 6S ee | “38 ns _ 4 | | Legend: C= Inactive 
| - : quumm Active level 


Scope Setup Tolerance 


Sweep 5 ms/div Ch 1 A2Q2S07 Chart 
Mode __ Alt or Chop | —Phy Index Line Line Name Test Point 

Slope (+) Probe x10 

a Peters icpecentny 

+CE Alert Execute Ind | 

sig Ta femer ae [ace (| 

B Sweep Mode — B triggerable after delay time 
a ar ee ee) 


Test Error Number 


SO a SS 

Horiz Display — Delayed Sweep (B) ee ee ee ee ee 
TS 
Slope (—) | 
Se etidaalianp tinal ie anal pf 
ounce eS 


Delay-Time Multiplier — 4.0 
+Check End NPL BE160 A2K2 DOS 


Source — Int Ch 1 
Line keys reference the diagram on DATA 86. 


oo 


OOO000 


_ - [ cg0123 | 2358492 441300 441303 | _ 
3350 Seq. 2 of 2| Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBMCorporation 1976 AD TEST 2 SEQUENCE CHART DATA 90° 


dl a es ry \w ar 4 ww 


C;C CCCECCECOCOCECOCOCOCCOCOCECOCOCECEO EE 


AD TEST 3 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AD, test 3 
1. Load AD 
2. Enter 10,03,00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


AD TEST 3 SEQUENCE CHART DATA 92 


Chart 
Line Line Name ALD Test Point Test Error Number 
35,36,37,38 


35 
“CE Alert Execute ind Boat | a2.2013 OE ETC 


[simentinse —_feorm [sor (|_| | | |. 
cr 
crestor fore [asrow Oi 
a) 
onc este ase | 

Tencon decreas 
ee Cd 
Taewwopee [ar | 
crows es | 
ese o | 
faerie fe | 
orem nee [ec [cnn 


Line keys reference the diagram on DATA 86. 


Legend: (C——] Inactive 
Gams «Active level 
Tolerance 


COR ORGE GR oe a 
OOOOOOOO 


DATA 94 
(For expanded 
sequence chart) 


cEo125 | 2358493 
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AD TEST 3 SEQUENCE CHART DATA 92 


C € €¢ € €C €C € 


AD TEST 3 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS © 


Scope Setup | 


Sweep 5 ms/div Ch 1 A2Q2D07 

Mode Alt or Chop © —Phy Index 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (—) 
Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 4.0 
Source — Int Ch 1 


| CE0125 2358493 
3350 [ Sea. 20f2 
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AD TEST 3 SEQUENCE CHART DATA 94 


DATA92 3 | 7 | _. ? : | — Legend: (J Inactive 


441300 441303 | | 
31 Mar 76 | 31 Jul 76 


| | | Gum Active level 


| oe —— Tolerance 
Chart | | | 
Line Line Name ALD Test Point Test Error Number 
No. | | 35 36 37 38 
—Phy index BH170 A2Q02 S07 eo. 
+Extend G1 BH160 A2Q2 JO3 eo; 
+Add 128 BH160 A202 P13 eo; 


+Check End NPL BE160 A2K2 DO5 o 


Line keys reference the diagram on DATA 8&6. 


~ 


DATA 94 


AD TEST 3 SEQUENCE CHART 


omy a7. ay ™ 
Sf Lp CB a: 
CF ee SF I 


qT Sriateny Hn er 
i ; oo 3 Be j ‘ 
j Pe : r 
B clit q 
ee FE bo a rn Bese | 
en las a, a 


AD TEST 5 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 
Routine AD, test 5 


1. Load AD 
2. Enter 10,05,00,00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode _ = Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


TRIGGERING INSTRUCTIONS 

Scope Setup 

Sweep 5 ms/div Ch 1 A2Q2M13 

Mode Alt or Chop +Fmt Gl 

Trigger Ext | Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 

_+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 4.0 

Source — Int Ch 1 


~ 9 


( ¢€ €¢ € € € €C €C CC € € € € € € € € € CC € € 


AD TEST 5 SEQUENCE CHART DATA 96 


Legend: (___] Inactive 
wae «Active level 
Tolerance 


Chart 


Line Line Name ALD Test Point Test Error Number 


53,54,56,57,58 


BD210 ; A2L2D13 


—Read Status 84 BD100 
+Suppress Write Gate _ | BH140 pazc2ucs [Qi 
—Rd Wrt Latch BD150 
a ee 
. , 
| 
7 ca 
a 


+CE Alert Execute Ind 


id 


—Phy Index 
+Fmt G1 


+Normal End NPL 


+End Response NPL 


| 
Q) 
nN 


Line keys reference the diagram on DATA 86. i 
_— N, 
ee at 
_— NS 
_— ee 
_ we 

Chart | 

Line Line Name | ALD 

56 57,58 


+Fmt G1 BH140 
—Phy Index | BH130 


r i 


+Normal End NPL 


+End Response NPL BF160 | A2G2S03 


BH110 


Line keys reference the diagram on DATA 86. 


wo 
m 
=~ 
fe?) 
© 
> 
NO 
A 
NO 
Oo 
ad 
_ 


=) 
> 
NR 
O 
iN) 
Oo 
ron) 
a 


CE0127 2358494 4 


© Copyright IBM Corporation 1976 


41300 441303 | 
1 Mar 76 | 30 Jul 76 


AD TEST 5 SEQUENCE CHART DATA 96 


Lge pat 


AD TEST 6 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AD, test 6 
1. Load AD | 
2. Enter 10,06,00,00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode = Alt or Chop +CE Alert Execute Ind 
Volts/div 0.1 
Trigger Ext Probe x10 
Slope (+) Ch 2 (See chart) 
A2L2D13 


+CE Alert Execute Ind 


TRIGGERING INSTRUCTIONS 


Scope Setup 
Sweep 5 ms/div Ch 1 A2Q2M13 
Mode _ = Alt or Chop +Fmt Gl 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 
+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 


_ BSweep Mode — B triggerable after delay time 


A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 4.0 

Source — Int Ch 1 


CE0127 2358494 441300 441303 
3350 Seq.2 o0f2]| Part No. 31 Mar 76 30 Jul 76 | 


© Copyright IBM Corporation 1976 


AD TEST 6 SEQUENCE CHART DATA 98 


Legend: (—__] Inactive 
Gms «Active level 
CZZ3 Tolerance 


Test Error Number 


Line Line Name ALD Test Point 
No. : 
—G3 A2Q2 DO2 | 


63, 64, 66, 67, 68 


QOOOOQOOOOE 


= 
= 
2) 
> 
S 
”A 
® 
cy 
1) 
~ 
>) 
138) 
> 
2) 
Q. 
8 
g 
= 
o 
S 
o 
Ss 
~ 
b 
,e'2) 
Oo) 


L 
= 
© 


Chart 
Line Name ALD Test Point 


+Fmt G1 A2Q2 M13 (a 
—Phy Index A2Q2 SO7 
+Normal End NPL A2K2 D11 
+End Response NPL A2G2 S03 CJ 
A2Q2 D02 
—Sync In A2S2 $10 


Line keys reference the diagram on DATA 86. 


| 
w 


a 
a) o 


AD TEST 6 SEQUENCECHART DATA 98 


Pitt 


Lo As ram germ , 
f ba ea * f * f% 
‘ inf \ ite i i 

: i Ne 


Cr-C COC COCCECECECOCEOCOCOECE EE 


RECYCLE LINE FAILURE RECYCLE LINE FAILURE DATA 104 


ERROR DESCRIPTION MICRO @ 


The Recycle line, in conjunction with the counter in 
Recycle line failure. 


Modulo-16 mode, determines when the interlace operations 
#2 


Trouble 
corrected 


are terminated. The Recycle line is activated by storage 
control to signal that more than 16 byte-times of 

. interface operation are required. The Recycle line is 
de-activated when less than 8 byte-times remain. If less 
than 16 byte-times are required. Recycle is not activated. 


Verify proper termination 
of the control interface cable 
cables. 


#7 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly (Recycle 
line): 

Basic machine: 
A2C2D13-01B-A1G1D13 


SWFE 
Interface A: 
A2A5D13 to 
01B-A1G1D13 
Interface B: 
A2B5D13 to 
01B-A1C1D13 


Microdiagnostic Error 
Message Byte 2 (received) 
and Byte 3 (expected). 


The counter equal to 15 and the Recycle line inactive sets 
the End Data latch, which in turn starts an ending 
sequence in the controller. A premature or delayed 
ending may indicate a Recycle line failure. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AD, test 4 tests the Modulo-16 portion of the 
Gap Counter. During data handling operations, it is vital 
that the operation be precisely terminated. To 
accomplish this, the Modulo-16 counter is primed at the 
start of the operation with a number that is used to 

determine the end of the operation. 


Test 4 verifies that each bit position of the Modulo-16 
counter can be set to both states (on and off). Values of 
1, 2, 4, 8, and 17 are used. The number of Sync In pulses 
are an indication of the Modulo-16 Counter operation. 
For example, when the counter is set to 1, two Sync In 
pulses are expected, for a count of 2, three pulses are 
expected, etc. 


Yes 


Trouble 
corrected 


oat 


Exit to interface analysis 
procedure. 


Replace Cards 


When replacing A2G2, 
-~-+check the addressing 
jumpers. See INST 6. 


#20 


#1 


CTL-1 100 & Return 


MICFL 240 Ey 


DATA 390 


When replacing A2G2, 
check the addressing 
jum . See INST 6. 


Trouble 
corrected 


Yes MICRO.10 


Loop test 4 and 
bypass errors: 
1. Load routine AD 

2. Enter 10,04,01,00 


Index #18 
rf l 2°3'4's5'6'7 10"1149293"14%5 1647" 
Write G1 Sync Byte a Leaeicaaoeeacetioebe nne-cil 
D 


ata — ct = 1, 2, 4, 8,17 0n 
succeeding revolutions, 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly (Sync 
Out line): 

Basic machine: 

A2C2 to 01B-A1H1D13 
SWFE 7 
Interface A: 


A2A2 to 01B-A1H1013 
Interface B: 
A2B2 to 01B-A1D1 D13 


Sweep 20 ms/div 

Trigger Ext | 
Slope (—) 

AD48 is the primary error stop for this test; it indicates an 


attempt to transfer an incorrect number of bytes. 


A2L2J11 
—MST RAS TP 
Ch 1A202M13 ©E vata ios 


+Fmt G1 
volts/div 0.1 
probe x10 


Use the diagram on 
DATA 106 and the Ch 2 


“$11 probe to isolate the 
problem. 
#14 
Trouble Yes _ Trouble 
corrected Maintenance procedure corrected 
_ compiete. | | | | 
No #9 Gg a : | #15 Cy 
© START 500 | | « + {DATA 


3350 CE0130 2358495 441300 441303 441306 
Seq. l of 2 | Part No. 31 Mar 76 | 30 Jul 76 1 Apr 77 


© Copyright IBM Corporation 1976,1977 |  RECYCLELINEFAILURE DATA 104 


AD TEST 4 DIAGRAM | AD TEST 4 DIAGRAM DATA 106 
— See the sequence chart on DA TA 108 for referenced jest ame: 7 SIR : aad x ge a ee : —  A2P2 _ A2S2 
points. | | : | : 


| 7 3 BGxxx BCxxx | 
See OPER 90 for theory. » +i ® 9 CE Alert IGAPCTR | 
Read Status 84 — Execute Ind Write M 


| 4to 7 Odd \ | Node 
| | poy Bus Out Bits JJ L | | | 
* Rd Wrt Latch | 4,5, 6, and 7 A [* End Data Syne In 
End Data Op J 3 Emt Gl | | | 
A2G2 | 
BFxxx 
| Recycle | 8 Iya : | 
Tag NPL , Recycle 7 
A2M2 : | 7 
nd 


-BRxxx 


SWFE 


Sync Out NPL MST Sync Out 


Con Sync Out 


3350 ~cE0130. | 2358495 | | 441300 | 441303 | 441306 
Seq. 2 of 2| Part No. | 31Mar 76 | 30Jul76 | 1 Apr 77 
© Copyright IBM Corporation 1976, ere _ 


AD TEST 4 DIAGRAM: DATA 106 


nny 


{ - a 


( ¢ €¢ € 


( €¢ € 


AD TEST 4 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AD, test 4 
1. Load AD 
2. Enter 10,04,01,00 


Scope Setup 


Sweep 20 ms/div 
Mode Alt or Chop 


Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute Ind 


3350 


© Copyright IBM Corporation 1976 - 


| CEO137 2358496 
| Seq. lof 2 | Part No. | 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


Volts/div 0.1 
Probe x10 
Ch 2 (See chart) 


(_ 


CCE 


DATA 108 


x 


AD TEST 4 SEQUENCE CHART 


Legend: (———] Inactive 
Game «Active ievel 
Tolerance 


Test Point Test Error Number 


Chart 
Line Line Name ALD 


+CE Alert Execute Ind BD210 


—Read Status 84 BD100 


44,46,48 44 46,48 


A2L2 D13 


A2L2 P09 


A2L2 JO3 Oy 
A202 M13 oO 
A2S2 $10 


A2P2 M10 


—Rd Wrt Latch BD150 


A2G2 S10 


+Recycle BF160 
+Sync Out BC170° A2S2 S12 


A2P2 G02 


—Bus Out Bit 4 BG100 


Line keys reference the diagram on DATA 106. 


A2Q2 G08 


A2P2 POS HH» 


A2P2 S10 


—_ 


A2P2 U11 


A2P2 $12 


A2P2 $13 


A2G2 U12 | | 


za 
ond WwW NO ‘e) 


DATA 114 


| 441300 441303 | 441308 
31 Mar 76 | 30Jul76 | 18 Aug 78 


DATA 110 DATA 112 DATA 116 DATA 118 
(For expanded sequence chart) 
AD TEST 4 SEQUENCE CHART DATA 108 


AD TEST 4 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 


Sweep 20 ms/div Ch 1 A2Q2M13 


Mode Alt or Chop | is +Fmt Gl 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 20 ms/div 

Slope (+) | | 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 0.3 | 

Source — Int Ch 1 


CE0137. | 2358496 | 
3350 | Sa 2002 


© Copyright IBM Corporation 1976 


DATA 108 


AD TEST 4 SEQUENCE CHART 


DATA 110 


Legend: ("—_] Inactive 
eae | | ime Active level 
ES Tolerance 


Test Point 


Test Error Number 


48 
+Fmt G1 BH140 | A202 M13 


Inactive | 


A2S2 $10 


A2P2 M10 


BRE 


f i 


BF160 A2G2 $10 
| BG100 A2P2 PO5 
Temowsra-‘facroo | azrasva 


Line keys reference the diagram on DATA 106. 


N 
i 


Inactive 


10 
Inactive 


Inactive 


Inactive 


NO 


—_, 


© 


| =| 7-70 6/0/6/6/6| 6 e| 6 


EN ON A PON NN ORY ODD 
4 J 1 i \ | \ a \ & ] \ j | { ' } - : . | Lo i } . f 


CE0142 2358497 


AD TEST 4 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 


Sweep 20 ms/div Ch 1 A2Q2M13 


Mode Alt or Chop +Fmt Gl 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 20 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 2.5 

Source — Int Ch 1 


© Copyright IBM Corporation 1976 


441300 441303 | 441308 | | 
31 Mar 76 | 30Jul76 | 18 Aug 78 | 


Ain, 


en en OO GO GO GG OG 


DATA 112 


AD TEST 4 SEQUENCE CHART 


DATA 108 Legend: (-__] Inactive 


7 Gams §=6Active level 


CZ Tolerance 
Chart 
Line Line Name ALD Test Point 


eco [aes 
oe) 


za 
re) N o 


rmeon fee [acess | 
—End Data Op BG170 A202 G08 eo 
vom fame Ol 
—Bus Out Bit4 — BG100 | A2P2S10 | ODI irene | | 
| | | Inactive | 
—Bus Out Bit 5 BG100 | A2P2 U11 (ro ae 
| | Inactive 
—Bus Out Bit6 | BG100 | A2P2 S12 as 
—Bus Out Bit 7 BG100 | A2P2S13 | | a ee 
Inactive _| 


NO 


— ~— 


13 | +Recycle Tag NPL | BG160 | A2G2U12 


Line keys reference the diagram on DATA 106. 


DATA 112 


AD TEST 4 SEQUENCE CHART 


AD TEST 4 SEQUENCE CHART 
TRIGGERING INSTRUCTIONS | 


Scope Setup 


Sweep 20 ms/div Ch 1 A2Q2M13 


Mode = Alt or Chop +Fmt Gl 

Trigger Ext Volts/div 0.1 
Slope (+) — Probe _ x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 20 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 4.5 

Source — Int Ch 1 


CEO142 441300 


Seq. 2 of 2 


2358497 
Part No. | 


© Copyright IBM Corporation 1976 


3350 | 31 Mar 76 


441303 
| 30 Jul 76 


oe 

o 
fi 

Ti [-awonere aon [arse | | [mae 
oc 


AD TEST 4 SEQUENCE CHART 


DATA 114 


DATA 108 


Legend: (__] Inactive 
Gams §=Active level 


° 

2 [wien =v [arin |@ 
Te [sncon _—dacve [aoe 

re [rom dace [arco 


Inactive 


—Bus Out Bit 4 BG100 | A2P2S10 [ J Inactive 


—Bus Out Bit 5 BG100 | A2P2U11_ ae. 


+Recycle Tag NPL 


—Bus Out Bit 7 BG100 | A2P2S13 


Line keys reference the diagram on DATA 106. 


441308 
18 Aug 78 | 


Nees! ee re ee ae Pe 


Tolerance 


CC COCCOCECOCCECCCEECCOCCECECECECECE CCE CE € 


AD TEST 4 SEQUENCE CHART pe, @ AD TEST 4 SEQUENCE CHART PATA 116 


TRIGGERING INSTRUCTIONS DATA 108 - Legend: C= Inactive 
Gam Active level 


Scope Setup 


VZZZ77 Tolerance 


Sweep 20 ms/div Ch 1 A2Q2M13 

tN Aor Chop ee Gl Line Name ALD Test Error Number 

Trigger Ext Volts/div 0.1 | 
Slope (+) Probe x10 +Fmt G1 BH140 | A202 M13 ae 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


NO 


es od 
www fo [oerenno 
Feweefor [een 
Feneon fost [esate 
esom _—irw [owreen 
Fewoaon __fosro [wnacor 
seven (sw [ower 
Fosowees [sc [oars 
@ [aonere desi [amon 
esonae foo [reste 
axon ‘(ow [ose 
enw [nue 


Line keys reference the diagram on DATA 106. 


Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time | 
A and B Time/div — 20 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 6.0 

Source -- Int Ch 1 


ears: 
OOOOOOOOE 


Inactive 


— 


) 


|. Inactive 
Inactive 2 a ae 


12 


—_— 
GO 


+Recycle Tag NPL 


O 


AD TEST 4 SEQUENCE CHART DATA 116 


© Copyright IBM Corporation 1976 


3350 | CEO152 2358498 441300 441303 441308 | 
Seq. 1 of 2| Part No. 31 Mar 76 | 30Jul 76 | 18 Aug 78 


AD TEST 4 SEQUENCE CHART | _ — - aoe _ a | _ ADTEST 4 eouEne cuart DATA 118 


TRIGGERING INSTRUCTIONS _ DATA 108 | : reacts tea taste 
| | Gums Active level 
Tolerance 


Scope Setup 


A 

Sweep 20 ms/div | . Ch 1 A2Q2M13 | | Chart | 

Mode Alt or Chop +Fmt Gl Ree ue re 
Trigger Ext | Volts/div 0.1 

A2L2D13 Ch 2 (See chart) | | 


Test Error Number 


Test Point 


18 Pulses 


Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 20 ms/div 


A2P2 M10 


A2G2 $10 


Cc) 

—Bus Out Bit 4 és BG10 jazesio | a 
efoto (TT | 
i; ae oe 

woo} 

a 


Slope (+) | 
~ Delay Time-Delayed Sweep — 20 us/div : | 5 BC170 A2S2 S12 
Delay-Time Multiplier — 8.0 - | 


Source — Int Ch 1 


Ei 


—4 to 7 Odd ~ 


— 
ou 


—Bus Out Bit 6 BG100 | A2P2 S12 
—Bus Out Bit 7 BG100 A2P2 S13 
13. | +Recycle Tag NPL BF160 A2G2 U12 


Line keys reference the diagram on DATA 106. 


—_ 
NO 


[441300 _ 
31 Mar 76 


AD TEST 4 SEQUENCECHART DATA 118 


- < oo nN . A ~ ’ x aa .N : | fo ; / Pes - an / a. f ye we » : fe my, a os . | fo : E ae J ™ fO A ak . oo Aor 
! ; \ -} : ‘ ! f : . { f / : } | 3 \ \ ; 
ws Re RH NU Rg ee Nowe Sy Oe OY <2 : 


ECC HARDWARE CHECK 


ERROR DESCRIPTION 


The ECC Hardware Check is set by: 
e Odd number of ECC SR bits at B time. 


e Missing C pulse to the Shift Register as indicated by 
the lack of +Time B Response. 


e Missing B pulse to the Shift Register as indicated by 
the lack of +Time B Response. 


e +Time A Reset active all the time. 
e Failure to activate Run ECC. 


e Xfer ECC Control active without Run ECC active. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AD, test 7 shifts a worst-case data pattern 
through SERDES and the ECC Shift Register. The test 
should not result in a Write Data Check or ECC 
Hardware Check. 


Index 


Set Suppress 
Write 


Set R/W 
Wr G1 
Write Gate is Suppressed 


Sync Byte 
Data = EB, 6D, B6, D8 


Normal End 
Reset R/W 


Sense from Controller 
Error 2 look for no Wr 
Data Check and no ECC 
Data Check. 


Routine AE, test | checks the ability to set and reset the 
ECC Shift Register. After execution of a Rd GI command 
with an erroneous byte count, the ECC Shift Register is 
expected to be nonzero. This condition is verified by 
checking that the Zero Detected Bit is zero. Another Rd 
G1 command is issued and the operation proceeds in the 
following manner: 

1. Wait for an Index. 

2. Delay until after ECC Shift Register reset time. 


3. Verify that the ECC Shift Register is reset (the Zero 
Detected Bit is on). 


Ind Ind: 
naex naex CT 63 


! HA HA 


Wait for Index 


Reset ECC 


Verify that the Zero 
Detect Bit is on 


Truncate Read Op 


Verify that the Zero 
Detect Bit is off 


Rd G1 


3350 


© Copyright IBM Corporation 1976, 1977 


[Failure in the clock circuits. 
#1 | 


Replace Cards 


A2N2 
A2K2 


A2F2 
A2T2 


#2 


Remove jumper from 
A2S2U07 to A2S2D08 


if installed above. 


Maintenance procedure 
complete. 
#4 


START 500 


CE0160 2358499 441300 441303 441306 
Seq. 1 of 1 | Part No. 31 Mar 76 | 30Jul76 | 1 Apr 77 


DATA 124 


ECC Hardware Check. 


#5 


[Tie up +Even SR Bits line | 
by connecting ajumper | 

| from A2S2U07 to | 
A2S2D08. Rerun failing 


heat 


test. 
#6 


Test fails 


[Failure in the Shift |] 
Register, 
#12 
When replacing A2G2, Replace Cards 


check the addressing 
jumpers. See INST 6. 


A2F2 
A2P2 


#8 A2G2 
A2N2 


#13 


Trouble 
corrected 


Yes 


Remove jumper from 
A2S2U07 to A2S2D08 
if installed above. 


MICFL 240 
MICRO 10 


Loop test 7 and 
bypass errors: 


1. Load routine AD 
2. Enter 10, 07,01, 00 


#11 


ECC HARDWARE CHECK DATA 122 


FSI 


ECC Hardware Check. 


Sweep 2 ms/div 
Trigger Ext 
Slope (—) #17 
A2L2J11 
— MST RAS TP MICFL 290 
MICRO 10 


Ch 1A2Q02M13 
+Fmt G1 'G) 
voits/div 0.1 
probe x10 


See MICRO 30 for other 
Loop test 1: ~~ “Loptions. 


1. Load routine AE #21 


DATA 126 


#14 2. Enter 10, 01, 00, 00 
#18 
Use the diagram on 
DATA 126 and the 
Ch 2 probe to isolate 
the problem. 
on Test fails Yes 
#19 No If microdiagnostic fails, 
exit to MICRO section and 
follow instructions under 
oO the first failing Error Code. 
#22 
DATA 990 


MICRO 


Trouble No 


corrected 


an ¥ 
DATA 990 
Maintenance procedure 
complete. 


START 500 


#16 


ECC HARDWARE CHECK DATA 122 


Te 


WRITE DATA CHECK 


ERROR DESCRIPTION 


The 3350 does not record parity bits on the disk surface. 
The Error Correction Code ensures that recorded data is 
read properly. The Write Data Check ensures that the 
data was recorded properly. 


e The parity bit received at the controller from the storage 
control is saved, while the remainder of bits is sent 
serially to the SERDES Shift Register and to the disk. 


e After the byte is serialized, the generated parity of the 
Shift Register is compared with the parity bit saved at 
the controller. 


MICRODIAGNOSTIC DESCRIPTION 
See DATA 74 fora description of routine AD, test 1. 


Routine AD, test 7 shifts a worst-case data pattern 
through SERDES and the ECC Shift Register. The test 
should not result in a Write Data Check or ECC Hardware 
Check. 


Index 


Sync Byte 
Data = EB, 6D, B6, D8 


Set Suppress 
Write 


Set R/W 
Wr G1 
Write Gate is Suppressed 


Normal End 
Reset R/W 


Sense from Controller 
Error 2 look for no Wr 
Data Check and no ECC 
Data Check. 


When replacing A2G2, 
check the addressing 
jum 
A comparison failure sets the Write Data Check latch. #1 


rs. See INST 6. 


CE0163 2358500 441301 441303 
3330 Seq. lt of 2 | Part No. 1 Jun 76 30 Jul 76 


© Copyright IBM Corporation 1976 


( of 


MICRO MICRO 


Write Data Check failure. a4 
#2 Bit 


Microdiagnostic 
Error Message 


Byte 2, bit 4 or 
Replace Cards out 
#8 Bit 6 
DATA 122 


Trouble 
corrected 


#4 
MICFL 240 
MICRO 10 


Microdiagnostic 


Loop failing test and 
bypass errors: 

1. Load routine 

2. Enter 10,XX,01,00 
(XX==test number 
from the Error Code) 


See diagram on DATA 126 
and sequence chart on 

DATA 128 to isolate the 
problem. 


Trouble 
corrected 


Maintenance procedure 
#7 No complete. 
¥ Ow 


DATA 990 START 500 


C 


( € € € € € € € € 
WRITE DATACHECK DATA 124 


Write Data Check failure. 


[Routine AD, test 1 or test 7 | 
| produces a Write Data 

j Check depending on the 
nature of the failure. Loop 
|on one test and then the 
jother. Exit to the Error 
Code Dictionary when an 
error occurs. 


#11 


MICFL 240 
MICRO 10 


Loop test 1 and 
bypass errors: 
1. Load routine AD 


Enter 10,01,01,00 


Test Yes 


#13 
MICFL 240 
MICRO 10 


Loop test 7 and 
bypass errors: 

1. Load routine AD 
2. Enter 10,07,01,00 


#14 
ae ito 
ky If microdiagnostic fails, 
DATA 990 exit to MICRO section and 


follow instructions under 


the first failing Error Code. 
#16 
MICRO 


WRITE DATA CHECK DATA 124 


or oe 


See the sequence chart on DATA 128 for referenced test points. 


See OPER 241 for theory. 


BDxxx . BHxxx 


OPCTRLS _ Ia Bees R/W MACROS | 


Z Execute Ind 
B 
Pb, Rd Wrt Latch 
2 
Suppress Write Gate nA 
D 
Write Op OF > 
Phy Index | 
A2P2 


ECC CTRL 


Reset ECC 


Fmt G1 


Run ECC Control 


H. 
Xfer ECC Control 
VFO Good 


Ky 
Gen Reset = 


| CE0163_ 2358500 441300 441301 441303 
3350 Seq. 2 of 2 | Part No. 31 Mar 76 | 1 Jun 76 30 Jul 76 | | 


© Copyright IBM Corporation 1976 | 


sd ~ wT JS ar 2 


A2L2 | A202 _ | A2S2 
BCxxx 


DS 1@ 


| NY Assm Bus 
7 | ) | Controller Check 
N 


Hy - 
| Shift Reg Parity = AI LD. ECC SR47 Pwr 
xX 2 
1 
ECC Ser Rd Data _ [*” Time B Response 


aptest7p14GRaAM ~=DATA 126 
A2K2 00 A2F2 
BExxx 


BAxxx 


ECC Hdw Check 


Wr Data Check 


Gy lassmsus | [Bus IN | 


Gate Controller V 
Err 2 A 


Y 


FB 1 


Run ECC 


aptest7p1acraM DATA 126. 


sid = 
a i ‘ . 
few a ‘ q rat H : 
i i oe fe fo 
‘ . : i" ny) Lite i, td Hie 
lf a He] en Y Ge } 
he, 4 s! oy AN: y 
reir ee Nae Wee 


, < 
q 
be cae 


( €¢ € € € € €€ 


AD TEST 7 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AD, test 7 
1. Load AD 
2. Enter 10,07,00,00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 


Mode Alt or Chop +CE Alert Execute Ind’ 


Volts/div 0.1 
Trigger Ext Probe x10 
Slope (+) Ch 2 (See chart) 
A2L2D13 
+CE Alert Execute Ind 


CE0167 | 2358501 441300 441303 | 441308 | DATA 130 
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C €¢ € © 


AD TEST 7 SEQUENCE CHART DATA 128 


Legend: [-———] Inactive 
Gams «Active level 
Tolerance 


cS 
= 
9") 


Chart 
Line Name ALD Test Point Test Error Number 


“—_—_ | 


—Rd Wrt Latch 


—Phy Index 


—Write Op OF 


a 
Ww NO Oo 


+Fmt G1 


—Sync In 


—Reset ECC 


—Xfer ECC Control. fect70 | aze2us = | @ 
1 : +Time B Response 
12 —Shift Reg Parity 

eh | 


pa}a 


j — - j Bross 7 RATT : ore | | PLS EE SO ETT RENE AEA IE IEEE ED TS ETL) 


aad 


3 +Time C 


+Even SR Register 


(Narrow pulse) | 


—ECC SR 47 Pwr 


+Gen Reset | BC110 A2S2 G07 
—VFO Good BC140 A2S2 J11 


—ECC Ser Rd Data 


17 


| Me 


ey) 
?) 
nad 
on 
ron) 
> 
N 
” 
NO 
qn 
—=) 
NO 


—FB1 


—Run ECC BC150 | A2S2 Mog | inactive 
—Wr Data Check © | BC130 | A2S2 P06 | 


NO 
oO 


NO 


NO 
_ 


—ECC Hdw Check 1 BC160 | A2S2 S07 | 


2 > 
fo) 

4 Et 

= oF 

O = 


= 


Line keys reference the diagram on DATA 126. 


| (For expanded 
' sequence chart) 


AD TEST 7SEQUENCE CHART D AT A 128 


AD TEST 7 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 5 ms/div Ch 1 A2Q2M13 

Mode = Alt or Chop +Fmt Gl 

Trigger Ext Volts/div - 0.1 
Slope (+) - Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div ~— 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 ps/div 
Delay-Time Multiplier — 4.0 

Source — Int Ch 1 


3350 


CE0167 | 2358501 
Seq. 2 of 2 | Part No. 
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Ts > we * «nm or no oh, | i ie as 
Yr ADN0002 
Nae Nw Nee ee a rn Na, gh we 


| Chart 


| 441300 | 441303 441308 | 
31 Mar 76 | 30Jul 76 | 18 Aug 78 , 


AD TEST 7 SEQUENCE CHART DATA 130 


DATA 128 - | : Legend: Co] Inactive 


quam «Active level 
p : CZZ2 Tolerance 


ALD Test Point 


Line Line Name 


No. 


Test Error Number 


73 76 78 


ee 


Ce dco) 
Pe [min idee [se _1@ 
ve [oe |@ 
To [ reste icin [ame |@ 
Cs [rere [own [sone 1 

; s 


6 —Shift Reg Parity | BB150 A2R4 BO5 


Pulses (Data Dependent) 
Pulses (High Frequency) 
Grass (Write Pulses) 


a Pulses (High Frequency) 


+Time C BB100 A2R4 B10 @ 
Za +Even SR Register BB150 A2R4 D02 | 
8 | —ECC SR47 Pwr BB140 A2R4 D04 C’) 


—VFO Good 


Te [womens (owe 


Line keys reference the diagram on DATA 126. 


AD TEST 7 SEQUENCE cart DATA 130 


SKIP DEFECT GAP TOLERANCE 


ERROR DESCRIPTION 


Routine AD, test A writes a series of records on the disk 
testing the ability to create gaps of varying lengths, 
particularly the gaps associated with defect skipping. The 
gaps created and checked are (in order): | 


1. G1 gap (not checked in this test) 
2. Special G2 (79 bytes) 

3. Special G2 (128 bytes) 

4. G4 gap (128 bytes) 

5. G2 gap (128 bytes) 

6. G2 gap (79 bytes) 


If the Gap 128 latch fails to set, one or more of the 
128-byte gaps will be 79 bytes. If the Gap 128 latch fails 
to reset, the last gap may be 128 bytes instead of 79 
bytes. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AD, test A measures the generation of the gaps 
associated with Defect Skipping that are caused by the 
Special G2 and G4 operations. 


Test A issues the following string of operations: 


Write G1 
Write G2 Special 
Write G2 Special 
Write G4 
Write G2 
Write G2 


After initially orienting on Index, each gap is measured 

_ by timing from the end of one operation to the first Sync 
In of the subsequent operation. The times are compared 
with nominal values for each operation. Errors in this 
routine are ordinarily associated with the Gap 128 Latch. 


Index 
G1 Sp G2 


79 
Set | Measure Measure 


Sp G2 


128 


Suppress Time Time 

Wr Gate 

Set R/W 1st Sanc in 1st Sync In 
Wr G1 Wr Sp G2 Wr Sp G2 Wr G4 


G4 


128 


Measure 
Time 


Wr G2 


G2 


128 


Measure 
Time 


‘1st Sync In 
Wr G2 
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SKIP DEFECT GAPTOLERANCE DATA 132 


MICRO MICRO 


Gap 128 latch failed to 
set or reset. 


#7 


Trouble Yes 


corrected 


#3 
MICFL 240 
MICRO 10 


Loop test A and bypass 
errors: 


1. Load routine AD 
2. Enter 10, OA, 01, 00 


5 ms/div 


— MST RAS TP 

Ch 1A202M13 
+Fmt G1 
voits/div 0.1 

probe x10 


DATA 134 


Use the diagram on 
DATA 134 and the Ch 2 
probe to isolate the 


G2 problem. 
#9 
79 
Trouble 
Measure corrected 
Time 
1st Sync In #6 No ee procedure 
Reset R/W | 
 ® 
DATA 990 | START 500 


— DEFECTGAPTOLERANCE DATA 132 


AD TEST A DIAGRAM 


See the sequence charts on DATA 136 and 138 for referenced test points. 
See OPER 36 for theory. | 


3350. «©—Ss«| CEO172 «|| «—«-2358502 441300 | 441303 ire 
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er 


A2L2 
BDxxx 


[OPCTRLS aw ce Alert 
[FF Execute Ind 


A2Q2 
BHxxx 


R/W MACROS 


DATA 134 


AD TEST A DIAGRAM | 


A2R2 
BLxxx 


REORIENT | 
COUNTER 


[™  FmtGi | - | ° 


A2K2 
BExxx 


K 
a Vs 


A2P2 
BGxxx 


R/W CTL 


Status Overrun Normal End NPL 


Formats Rd G4 


s Gap 128 


Add 128 


& Special Rd* 
Wrt G2 


A2N2 
BKxxx 


a USED | 


a 
G2 en ae 


‘AD TEST A DIAGRAM — 


DATA 134 


AD TEST A SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 
Microdiagnostic Setup 


Routine AD, test A 
1. Load AD 
2. Enter 10,0A,00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode = Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 
+CE Alert Execute Ind 


( €¢ € € € € € € € € € € € € € € € € € € € € € € 


AD TEST A SEQUFNCE CHART DATA 136 


Chart | 
Line Line Name ALD Test Point Test Error Number 
; A4,A5,A6,A7,A8 


Cd 
romance este [mnt 
es ee 


Line keys reference the diagram on DATA 134. 


Legend: ((__] Inactive 
Gummm Active level 
CZZZ3 Tolerance 


a ee ee ee 
es ee eee ee 
A A: SE SO AR Te 


10 a 


DATA 138 


(For expanded 
sequence chart) 


~ ° 
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AD TEST A ar UeNGE CHART DATA 136 


AD TEST A SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 5 ms/div Ch 1 A2Q2M13 

Mode = Alt or Chop +Fmt Gl 

Trigger Ext | Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 0.1 ms/div 
Delay-Time Multiplier — 6.0 

Source — Int Ch 1 


CEOI7S | 2358503 | | 441300 | 441303 
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a. 136 


AD TEST A SEQUENCE CHART DATA l 38 


Legend: (C___] Inactive 
GS (Active level 
Tolerance 


cn ie te see 

0 87-103 0-64 
a a a 
Ee te) 
ee 
-Fomatrsce [anno [Azores [@ 
Coe fee [ae 1 
eee) 
: 
[enommisnanee [exon | aaxzorn | @ 


Line keys reference the diagram on DATA 134. 


AD TEST A eSoENEE cuart DATA 138 


C¢ ¢ CC € € € 


I WRITE FAIL ERROR 


ERROR DESCRIPTION 


When a Write operation is initiated, the controller 
provides the necessary control lines to the drive. When 
all the required controls are received by the drive, the I 
Write Sense line is returned to the controller on Bus In 
bit 1. The controller verifies that Bus In bit 1 is active at 
the proper time during the Write operation. If it is not, 
the I Write Fail error is indicated. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AD, test 1 is the first of a series of tests that uses 


the controller in Write mode to test a variety of data 
handling functions. To prevent writing data on the disk, 
the Diagnostic Suppress Write command is used. The 
first function of Routine AD, test 1 is to verify the 
operation of Diagnostic Suppress Write by activating the 
Write Gate at Index time for approximately 15 micro- 
seconds and to verify that an I Write Sense response is 
received. Suppress Write is then activated and Write 

Gate is activated again at the next Index time. No I 

Write Sense response indicates that Suppress Write 
functioned properly. 


The test then uses Diagnostic Invert Bus Out Parity to 
force: 


e Gap Counter Error 
e Write Data Check 
e Phase Error 


The test also verifies that a Controller Check follows the 
sensing of the error latches. 


Index 


Set R/W | 


Wr G1 
Raise Write Gate 


Sense Status (Look for | Write 
Sense) 


Reset R/W 

Set Suppress Write 
Set R/W 

Wr G1 


1 Disk Revolution 
Write Gate 


Routine AD, test B tests the ability to force the I Write 
Fail latch on. A Monitor Check and a Read/Write 
Check are forced using circuits previously tested. A 
Write G1 command is issued. The Read/Write Check on 
in the drive blocks the generation of I Write Sense. In _ 
the controller, the combination of a Write operation and 
the lack of I Write Sense forces the I Write Fail latch on. 


Index Index 
ee ee ] HA 
Write Gate Normal End 
Suppressed 


Sense Controller Error 2 
(Look for Gap Counter 
Error, Write Data Check, 
and Phase Error.) 


Sense Status (Save 
| Write Sense in a Register) 


Reset R/W 

; Sense Status (Look for 
eee eee Controller Check) 
Set R/W 


End Response 
Controller Reset 


Sense Status (Look for no 
Error Condition) 


Reset R/W 


Sense Controller Error 2 
(Look for no Gap Counter Error) 


Set Invert BO Par 
Wr G1 


| CEO182 2358504 441303 
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FSI 


| Write Fail is active. 
1 


# 


MICFL 240 
MICRO 10 


Loop test 1: 


1. Load routine AD 
2. Enter 10, 01, 00 


Test fails 


# Yes 


14 
Error Analysis 


If microdiagnostic fails, 
exit to MICRO section and 
foliow instructions under 
the first failing Error Code. 


#15 


DATA 990 


MICRO 


I WRITE FAIL ERROR 


[Replace Cards sd Cards 


A2P2 
A2K2 
A2F2 


Trouble 
corrected 


Yes 


#10 
MICFL 240 
MICRO 10 


Loop test B and bypass 
errors: 


1. 
2. 


Load routine AD 
Enter 10, OB, 01, 00 


Sweep 2 ms/div 
Trigger Ext 
Slope (+) 
A2L2013 
+CE Alert 
Execute Ind 
Ch 1A2Q2M13 
+Fmt G1 
voits/div 0.1 
probe x10 


Use the diagram on 
DATA 142 and the Ch 2 
probe to isolate the 

problem. 


Trouble 
corrected 


Maintenance procedure #13 No 
complete. 
#7 = 
() DATA 990 


START 500 


I WRITE FAIL ERROR 


DATA 140 


DATA 142 


DATA 140 


: 7 AD TEST B DIAGRAM oan ~ 4 anh. 3 ee Sie | | ; a : | - ‘ a a ‘ | ae AE TEST 6 SEQUENCE CHART | DATA 142 


See the sequence chart on DATA 144 for referenced test points. - | a ee | | A2F2 — ee | . | a A2P2 E |  A2K2 
See OPER 241 for theory. - | | B | ? BGxxx = | BExxx 


ea “a [ASSMBUS 
Write Fail | ——— 


Axxx 
: | GAP L 
| a, | COUNTER 7 | 
_Dev Bus in Bit 1 NPL [P Dev BI Bit 3 MST A} Gate Controller Err 1_ 
A202 


: 9 Assm Bus Bit 5 


Status Monitor Check 


C E | 
| aA [> DevBIBit3MST 


— Dev Bus In Bit 3 NPL 


BHxxx 


[Rw MAGROS) 
& Fmt G1 


A2G2 A 
OP CTRLS 


2L2 
BF xxx BOxx 
lOoPCcTRiS | @ 
by 
H ; 
Status Byte Op 04 |» 
J 
be, 


CE Alert Execute Ind 


Status Monitor Check 


Rd Wrt Latch 


POLL & 
SELECTION 
Sg Read Status 84 


| CE0182 2358504 
sso [ SEN 
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| 441300 | 441303 _ 
| 31Mar76 | 30J3ul 76 | | | 


AE TEST 6 SEQUENCE CHART. DATA 142 


AW Py WN HM 
r ‘a oe) \ 3! eo ap & is 


CC CCC CCE EC 


AD TEST B SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 
Microdiagnostic Setup 


Routine AD, test B 
1. Load AD 
2. Enter 10,0B,00 


Scope Setup 


Sweep 5 ms/div Ch | A2U4D13 


Mode = Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


3350 CE0192 2358505 441300 441303 
Seq. 1 of 2 | Part No. 31 Mar 76 | 30 Jul 76 
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~ jo] 


DATA 144 


AD TEST B SEQUENCE CHART 


Legend: ((__] Inactive 
Gumme «Active level 
Gzzz Tolerance 


Chart 


Line Line Name Test Error Number 


B 


3 
ep2t0 | A2i2 013 i Oe 2 ee es 


Line keys reference the diagram on DATA 142. 


B4,B5,B6 


+CE Alert Execute Ind 


exo 


0/6/6/0/0/ 00/0/60 


—Status Monitor Check 
— Read Status 84 

+Dev Bus In Bit 3 NPL 
—Rd Wrt Latch ee 
+Fmt G1 _ 
—Status Byte Op 04 ae 


+Dev B1 Bit 1 MST 


+Write Fail 


—Assm Bus Bit 5 


DATA 146 
(For expanded 
sequence chart) 


DATA 144 


AD TEST B SEQUENCE CHART 


AD TEST B SEQUENCE CHART ee get ty; a ee Pe. | Oe _ MP aesmasrovince cuast DATA 146 


TRIGGERING INSTRUCTIONS | ae | ATA 144 : | | ye 8 | Legend: C— Inactive 


Game Active level 
Scope Setup : Tolerance 
Sweep 5 ms/div Ch 1 A2Q2M13 ; 
Trigger Ext | Volts/div 0.1 B4 


A2L2D13 Ch 2 (See chart) | 

+CE Alert Execute Ind rac —Status Monitor Check BD160 | A2L2 D009 ae i Oe ee ee 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div ey +Dev Bus In Bit 3 NPL BA160 | A2F2 B09 eo; 
Slope (+) | , — . 
ny nbn Se 5a oa Sa 

D150 A2L2 JO3 

Delay-Time Multiplier — 6.0 ae 3 , 
Source — Int Ch 1 : pe —Status Byte Op 04 BF110 A2G2 G03 -) 


iC a1 
9 —Assm Bus Bit 5 BA100 A2F2 B13 oO; 


Line keys reference the diagram on DATA 142. 


3350 CE0192 2358505 | | 441300 441303 
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MICROPROGRAM DETECTED ECC HARDWARE ERROR 


ERROR DESCRIPTION 


This error occurs when the controller is performing an 
ECC Correct operation (Tag ‘08’). An Index Alert 


signal indicates that a correctable pattern has been found. 


When Index Alert is received by the microprogram, a 
check is made to ensure Zero Detect is on. If Zero 
Detect is not on, an error is indicated. 


If Zero Detect is present, the ECC pattern bytes are 
sensed (Tag ‘04’). If both bytes are zero, an error is 
indicated. 


If No AM Found bit is on with a Check End following a 
data transfer, the ECC Data Check bit must be on also. 
No AM Found (bit 4) is used as a redundancy check. 


If the controller fails to start the ECC Correct Op, as 
indicated by Sync In pulses on the interface, an error is 
indicated. 


Microdiagnostic routine AE performs all of the 
operations necessary to create the conditions causing this 
error. . 


CE0200 | 2358506 441300 | 441303 | 
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Microprogram detected 
EEC Hardware Error. 


TRoutine AE performs the | 
type of operations that 
check for microprogram | 

| detected ECC Hardware | 

(Check conditions. —s_i| 


#3 


MICFL 290 
MICRO 10 


Loop routine AE and stop 
on errors: 
1. Load routine AE 
2. Enter 06, 00 


Test fails 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


MICRO 


MICROPROGRAM DETECTED ECC HARDWAREERROR DATA 150 


MICROPROGRAM DETECTED ECC HARDWAREERROR DATA 150 


ee a oe rn i. 1 


oy | - » 
7. MG 


ECC ZEROS COMPARE 


ERROR DESCRIPTION 


ECC Zeros Compare is active when: 


e All positions of the ECC Shift Register are off except 
during an ECC Correct operation. 


e The first byte boundary is read during an ECC 
Correct operation after the ECC Shift Register 
positions 3 to 47 are off. 


During an ECC Correct operation the correction pattern 
is in ECC Shift Register position 0 to 15. The pattern is 
gated to the storage control by Gate ECC Low Byte for 
bits 0 to 7 and Gate ECC Hi Byte for bits 8 to 15. 


It is an error for both the high and low bytes to be zero at 
the end of an ECC Correct operation for a correctable 
Data Check, since zeros exclusive ORed with any value 
do not change that value. 


MICRO 


ECC Zeros Compare. 
#1 


Replace Cards . 


Trouble 
corrected 


Yes 


#3 
MICFL 
MICRO 10 


Loop failing test and 
bypass errors: 

1. Load routine AE 
2. Enter 10, XX, 01,00, 00 
(XX=test number 
from the Error Code) 


Use the diagram on DATA 
154 and the sequence 
chart on DATA 156 to 
isolate the failure. 
Repair or replace as 
required. 


#5 


Trouble 
corrected 


complete. 
#7 No 


VV " 


DATA 990 LA) 


START 500 


CE0203 2358507 441300 | 441303 441306 
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Maintenance procedure 


ECC ZEROSCOMPARE DATA 152 


Ecc zERoscomparE DATA 152 


_ AE TEST 1 DIAGRAM ~ actestipiacraM DATA 154 
eee sequence chart on DATA 156 for referenced test points. _ | : A202 , |  p2p2 


| | ee ae “A282 | | - A2K2 
See OPER 235 for theory. < — BHxxx : : | BGxxx | — BOxxx | | BExxx 


= | D[seroes__ | 
| Search AM Reset Part Sync A Sync In Check End NPL 
. G : , 
eS AM Found | ECC Correct Op A ECC Zeros Compare Assm Bus 
A 


ae F | 
[LP G1 ? Even SR Register \ \ Gate Controller Err 2 


A2G2 A2R2 A2R4 
BFxxx BLxxx 


nae | | BBxxx 
BUS OUT 


M R 
REORIENT | 
| Mem. Status Bytes S | is 
Phi ladex a [* Op 04 | Write Data N 8 
: | | ECC Ser Rd Data ~\ 
Bus Out Bit 5 ® Vr 
shift Reg Parity i. | 
es Time B Response, 
A2L2 : ane 
BDxxx p 
hes 
Hi Bytes 
Gate ECC 
Lo Bytes 


A 


fay CE Alert 
ie: Execute Ind 


FB 1 


| Time A Reset 


Zero Detect 
SR 0 to 47 


ECC SR 47 Pwr 


Time C 


K 
[P __Run ECC 


| Q 
ECC Tie Up _ A 


iS 


Data Good 


3350 | CE0203 | 2358507 441300 441303 441306 
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aetestipiacRaM) DATA 154. 


we | <, yy ee v2 panes roms - a Ne ee She \Q # : 


AE TEST 1 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AE, test 1 
1. Load AE 
2. Enter 10,01 ,00,00 


Scope Setup 


Sweep 5 ms/div Ch 1 A2U4D13 
Mode __ Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


3350 CE0205 2358508 441300 441303 
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re 9 


AE TEST 1 SEQUENCE CHART =PJATA 156 


Legend: (—_] Inactive 
aus «Active level 
CZ7Z3 Tolerance 


Test Error Number 


11 


Chart 
Line Line Name ALD Test Point 


+G1 A2Q2 JO9 


Line keys reference the diagram on DATA 154. 


—— 
3 
i$) 
2 
Cc 
om 
> 
OQ 
< 

v0 

— 
nn 
9°] 
”n 


a a ae 
= Lincsocbbaerial 
nate a a 
mee [ruses | 
fara | 
[ruses | 

_— 


OOOOBOBOOOO 
UTE 


OOOOOO 
CAEL 


DATA 158 DATA 160 
(For expanded sequence chart) 


AE TEST 1 SEQUENCECHART DATA 156 


_ AE TEST 1 SEQUENCE CHART 


we, 
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“TRIGGERING INSTRUCTIONS Ae 


Scope Setup — | 

Sweep Ch 1 A2Q2J09 

Mode __ Alt or Chop +Gl 

Trigger Ext | Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 50 ys/div 
Delay-Time Multiplier — 3.0 

Source — Int Ch 1 


3350 


| CEO205 | 2358508 | - 
| Seq. 2 of 2] Part No. 


"AE TEST 1 SEQUENCE cuart DATA 158 


DATA 156 — | : as | my Be | | | Legend: Co—] Inactive 
| | 7 _ | Gum Active level 


441300 | 441303 | 
31 Mar 76 | 30 Jul 76 


a oy eos o™ fr * fO™ oo} om ( ow - ‘ o% e ) f “ fa » ( » — - * 
2 - \ \ i ; s) | i ; ta \. \ . F 7 ‘ : ih A iy = wf a : 
eee of , Su y Ne : / Ne ar / SQ Me ‘ a Xi Nw A v _s eA Nie ae Ss a 7 SH Oe 


. 


Tolerance 


Test Point 


Line Name 
BH120 A2Q2 JO9 


+G1 | 

manor dow [rarenee_[@. 
Temata (aon [ar 

cer dae [rane 
cece |e [serio 10] 
igi te ee | 
an. ae, | 
timt twee locum [sores 
fee enw [samen 
@ [rmtomnowe foc [aaem 
ee 
ENN oa oye 
fmt rn [ase 
recarmconme (pose [ansucr 
reeceenom [owen [anwar 
Ttuentrrovet form [razors 
Cena fm [occa 


Line keys reference the diagram on DATA 154. 


Se te 
ee 


fs 


Hl 


fa baba A 
elele 


—_ Pulses a 


OOO 


C} 


OOOO 


_ 
~ 


_ AETEST 1 SEQUENCECHART DATA 158 


C ¢ €¢ € € € 


AE TEST 1 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 


Sweep 5 ms/div Ch 1 A2Q2J09 


Mode _ = Alt or Chop +Gl , 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 6.0 

Source — Int Ch I 


AE TEST 1 SEQUENCECHART [PATA 160 


DATA 156 Legend: (C___] Inactive 


Gums Active level 
Chart 
i Line Name ALD Test Point Test Error Number 


SE 


c. 
5 
© 


+ 
@ 


Tolerance 
BH120 | A202 J09 O) inactive 
Inactive 
BB150 A2R4 B02 eo; 
+Even SR Register BC160 A2S2 U07 @e, 
Inactive 


+Time A Reset 


—ECC SR 47 Pwr 


wen 
Joc [ae [OP ae 
Ti sion [ete [Oa 

ice [ose [OL 


Inactive 


+ECC Tie Up 


a 


| Ww ° 


—Shift Reg Parity 


+Time B Response 


—Zeros Detect SR 0 to 47 


—Run ECC 


BC140 | A2S2M12 Ee) Cf 
BC110 | A2S2 U03 
BC150 | A2S2 U06 eo, 


High] frequency 


12 +Reset Fast Sync 


BC150 | A2S2 MO9 Q} inccrive 
Inactive 


3 —Data Good 


14 —ECC Zeros Compare 


—ECC Ser Rd Data 


BB100 | A2R4 B07 aes! 
| Inactive 

BF110 | A2G2 G03 Cc ) se 

BH170 | A2Q2 S07 (: 


Line keys reference the diagram on DATA 154. 


—Status Bytes Op 04 


~~ 


—Phy Index 
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AE TEST 1 SEQUENCECHART DATA 160 


ECC PATTERN REGISTER 


ERROR DESCRIPTION 


Routine AE, test 2 writes a record that when read, causes the 
ECC pattern bytes to be set to 'FSFD'. The commands 
Gate ECC Low and Gate ECC High are used to fetch 
the information for testing. This is a test for missing bits; 
extra bits would have been detected in test 1. 


To analyze the problem, determine the missing bits by 
comparing the received value with the expected value and 


proceed. 


MICRODIAGNOSTIC DESCRIPTION 


Route AE, test 2 writes an eight-byte record and reads it 
as a two-byte record. The remaining six bytes are 
processed as ECC bytes and produce a Data Check 
condition. The program verifies that the ECC 
low-pattern byte contains 'F5' and the ECC 


high-pattern byte contains 'FD'. 


° Processed as ECC 
19,00, FE FF OFF FF FF FRLECC ts 19,00 FE FF. FF FF.FFFF 
> “N | bane 
~ | ‘ 
~ ae i 
A | ~ 
Pattie { ae 
Index ~ \ Index N 
y ’ 


Set R/W 
Rd G1 


CE0208 2358510 
Seq. 1 of 2 | Part No. 
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Gate ECC Low 
Gate ECC High 


441303 
30 Jul 76 


#5 


MICRO 


ECC Pattern Bytes incor- 
rect prior to a correct 
operation. 


#1 


Replace Cards 


Trouble Yes 
corrected 
#3 


MICFL 290 No 
MICRO 10 


Loop test 2 and bypass 
errors: 


1. Load routine AE 
2. Enter 10, 02, 02, 01, 


Sweep 2 ms/div 
Trigger Ext 

Slope (—) 

A2L2J511 

—MST RAS TP 
Ch 1 A2Q2J09 


+G1 
volts/div 0.1 
probe x10 


Use the diagram on 
DATA 166 and the Ch 2 
probe to isolate the 


#6 
Trouble 
corrected 
#6 No 


DATA 990 


MICRO 


ECC Pattern Byte Parity 
incorrect prior to a cor- 
rect operation. 


#7 


DATA 166 


Yes 


Maintenance procedure 
complete. 
#8 


START 500 


ECC PATTERN REGISTER DATA 164 


ECC PATTERNREGISTER DATA 164 


a. 


AE TEST 2 DIAGRAM 


See the seiuente chart on DATA 168 for referenced test points. 
See OPER 235 for theory. | 


~ FeEo20s | 2358510 
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A2L2 
as 


|OPCTRLS | CTRLS 


—Gate ECC Hi Byte 


FB 1 


Read Op OE 


_~Gate ECC Lo Byte 


A2R4 
BBxxx 


a 


Write Op OF 
F 
I CE Alert Execute Ind e 


A202 
ae 
| R/W MACROS | MACROS . 


D «00 Corr Bits 0-7, P 


Imm Op 


1G 


A 


G1 


G2 


A2K2 
‘BExxx 


ASSM BUS 


AE TEST 2 DIAGRAM 


AE TEST 2 DIAGRAM 


DATA 166, 


DATA 166 


AE TEST 2 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 
Microdiagnostic Setup 


Routine AE, test 2 Chart 
1. Load AE Line Line Name ALD ‘Test Point 
2. Enter 10,02,00,00 : 


+CE Alert Execute Ind BD210 A2L2 D13 


Test Error Number 


Scope Setup 

Mode Alter Chop nie eet st20 | 202s 

Trigger Ext Volts/div 0.1 rai ade 
21013 Ch (ee char) [-sweecctosve | seren | aznecro 


+CE Alert Execute Ind 


Line keys reference the diagram on DATA 166. 


7 


°o 


HAMMAM 


3350 CE0212 2358511 441300 441303 
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© Copyright IBM Corporation 1976 


Inactive 


AE TEST 2 SEQUENCE CHART DATA 168 


Legend: (———] Inactive 
aumme «=Active level 
Tolerance 


Use only this portion of the chart 
if Rd Only option is specified. 


DATA 170 
(For expanded 


sequence chart) 


AE — 2sEquENcEcHART DATA 168 


AETEST2SEQUENCECHART = —tw er ee eee eee  aetest a srournce cuart DATA 170 


TRIGGERING INSTRUCTIONS 3 7 7—~—____ DATA 168 = oe cr pte x ae = 2 Legend: C= Inactive 

7 | | - | =: _ | ame Active level 

: : en on a | | | GZ Tolerance 
cope Setup , ee ee | | eee | | 


| | a | | | | | cere? toe ee 
Sweep 5 ms/div Ch 1 A2Q2J09 Line Line Name ALD Test Point | Test Error Number 
Mode Alt or Chop +Gi 1 No. | 21.23 22.24 
Trigger Ext | Volts/div 0.1 | : el wee = 
A2L2D13 Ch 2 (See chart) - : ——__— , 
+CE Alert Execute Ind BH110 A202 DO5 
—Gate ECC Lo Byte BB160 A2K4 G10 | 
—Gate ECC Hi Byte BB160 | A2R4G11 
+ECC Corr Bit 0 BB170 | A2R4 J04 i D } 
7 | +€&CC Corr Bit 1 BB170 A2R4 J13 hi 
+ECC Corr Bit 2 | BB170 A2R4 G09 ea 
+ECC Corr Bit 3 BB170 A2R4 J06 ci 
+ECC Corr Bit 4 BB170 A2R4 JO5 — ct 


Ei 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 9.0 

Source — Int Ch 1 


Line keys reference the diagram on DATA 166. 


= 
NO 


1 


WwW 


—_,, 
—_ 


A CEO212 | 2358511 441300 | 441303 | 
350 Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | | | 
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ee sequence cHAaRT DATA 170° 


a re. m oo | : Wy Pw A a. at 
7 ae ae CP GD oo a: 7 oS ee ee 7. = 


(.€ CC € € € € € € € © € € € € 


BUS IN NON ZERO ON NORMAL END 


ERROR DESCRIPTION 


Bus In should always be zero when Normal End is 
active. Routine AE, test 3 tests for zero. 


Lost Orientation is an indication that the controller is no 
longer synchronized with the disk. It should only be 
presented at Tag Valid time. 


Status Overrun signals storage control that a Command 
Overrun should be presented to the channel. During a 
chained reselection sequence, when storage control 
receives Command Out, the command is decoded and an 
operation code is sent to the controller. Storage control 
responds to Command Out with Status In and expects to 


receive Service Out from the channel. While waiting for Bit 2 Bit 4 

Service Out, storage control holds Tag Gate active. If ek : Status 

Tag Gate is active too long, the channel is late with pentarien Overrun 

Service Out. 


A2Q2 
A2K2 
A2G2 (See Note) 


A2P2 
A2K2 
A2G2 (See Note) 


No Sync Found and Data Found are used by the 
microprogram to determine the reason for the No Sync 


Byte Found indication. 43 

Native Mode and Valid Tag Gate indicate Native Mode 

at Tag Gate time. 

MICRODIAGNOSTIC DESCRIPTION MICEFL 290 
MICRO 10 


Routine AE, test 3 writes an eight-byte record and reads 
it as a two-byte record. The remaining six bytes are 
processed as an ECC byte and it is expected to produce 
a Normal End, Pattern byte equal to zero, and Zero 
Detected latch on. 


Loop test 3 and 
bypass errors: 


00 


Processed as ECC #9 
119,01, FFE7,FF,5FSE,FAECC ¢¢ 19,01, FF, E7, FF.5F SE FA, 
~ ] ~ 
re | Pe | Sweep 
~ ~ i ; 
So | . Trigger Ext 
Fe NC Slope (—) 
Index SA I Index Se A2L2J11 
G1 : —MST RAS TP 
Ch 1A2Q2D05 
—G2 
voilts/div 0.1 


Set R/W 
Rd G1 


probe 


Rd G2 si0 


Check Normal 
End 


Check BI = 00" 
Gate ECC High 
Gate ECC Low 


Check both 
for ‘00° 


Use the diagram on 


probe to isolate the 
problem. 


#12 


Note: When replacing A2G2, check the address jumpers. 
See INST 6. 


3350 CE0218 2358572 441300 441303 | 
Seq. l of 2 | Part No. 31 Mar 76 | 30 Jul 76 
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1. Load routine AE 
2. Enter 10, 03, 02, 01, 


10 ps/div 


x10 


DATA 182 and the Ch 2 


Bit 2 or 4 


#2 ins 

Native Mode 
No Sync Bit 6 and Valid Tag 
Found Data Found Gate 


No 


( € € € € € € € € € € € € € ¢ 


BUS IN NON ZEROONNORMALEND DATA 174 


MICRO 


Bus In not zero with 
Normal End. 


#1 


Microdiagnostic 
Error Message 
Byte 2, bit on 


Bit 6 or 7 


Replace Cards 


A2K2 
A2G2 (See Note) 


#7 


Replace Cards 


A2P2 
A2K2 


Replace Cards 


Trouble Yes 


corrected 


Trouble 
corrected 


© 


DATA 990 


Maintenance procedure 
complete. | 
No #11 


START 500 


BUS IN NON ZERO ONNORMALEND DATA 174 


ECC DATA CHECK 


ERROR DESCRIPTION 
The ECC control allows the serial data bits read from 


the disk to shift through the ECC Shift Register until the 
end of the data field. UNG | 


After the end of data is reached, the six ECC bytes are shifted 
through the ECC Shift Register. If there are no data errors, 


MICRO 


Missing Check End on 
Read operztion. } 
#1 


MICRO 


Missing ECC Data Check 


MICRO 


a 


| 7 Missing Normal End. 
. #9 


eccpatacueck DATA 176 


MICRO 


Missing No AM Found | 
bit from Check End byte. / 


the ECC Shift Register is zero and ECC Zeros Compare is | #1 
tive. 
active Replace Cards 
The absence of ECC Zeros Compare at the end of a A2Q2 A222 A2K2 i (wssisid A2 
Read operation sets the ECC Data Check latch causing rere 5s se A2K2 
Check End to be generated. A2P2_ 
#2 #12 


When Check End is active, Bus In bit 3 indicates ECC 
Data Check. 


See OPER 235 for a description of Error Correction. 


MICRODIAGNOSTIC DESCRIPTION 


#3 #13 
Routine AE, test 4 writes an eight-byte record which is apt etlirs 10 Sicke ap 


read as a two-byte record. The remaining six bytes are 


Trouble 
corrected 


Trouble 
corrected 


Microdiagnostic | 


Microdiagnostic 


Loop failing test and 
bypass errors: 

1. Load routine. 

2. Enter 10,XX,01,00 
(XX=test number from 
the Error Code) 


processed as ECC bytes and are expected to produce 

Check End. The ECC Data Check (bit 3) and bit 4, which 

is used as a Redundant Data Check indication, should 

be on. 

An ECC Correct Op is initiated. The result should be a 
Correctable Data Check, indicated by an Index Alert. 
The Pattern register is checked for proper values and the #4 
state of the Zeros Detected bit is verified. 


Loop test 4 and bypass 
errors: 

1. Load routine AE 

2. Enter 10, 04, 01, 00 


Use the diagram on DATA 
182 and the sequence 
chart on DATA 188 to 
isolate the failure. Rapair 


Use the diagram on DATA 


Processed as ECC 182 and the sequence 


Proce \cepnememnacma, chart on DATA 184 for or replace as required. 
19,02 3F E7 FF 5F 5E FA ECC ce 19,02,3F 7, FF, SFSE, FA, test 3 or DATA 196 for 
~N | ~ { test 5 to isolate the failure. 
pa | ie i Repair or replace as required. 
~ are i 
~ a ! mk: ' #5 
index a ' Index =< Trouble 
t ’ 


Trouble | | | | corrected 


corrected 
, 17 ] 
Set R/W + ™ |tNo 
Rd Gi Rd G2 . ne Maintenance procedure : . 
Check for Check End Index Alert i complete. SG 
Check Bits 3 and 4 Signal Pattern is | 
Equal 1 Found DATA 990 sia DATA 990 
ECC Correct Op Check for ECC 
Zero Detected on 
Gate ECC Low xy 
Gate ECC High 
Compare for ‘CO, 03’ START 500 
| CE0218 2358572 441300 441303 
3350 Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | 
© Copyright IBM Corporation 976 | ~ ECCDATACHECK DATA 176 
a { as a | ce os i ae . ex any ss re ont weet en | "4 
a 2 ae a Ned ar DS a 2 Ss ‘ed ee Ne a 2 Ky TF 


ECC PATTERN BYTE ERRORS 


ERROR DESCRIPTION 


During the ECC circuit test, the ECC pattern bytes are 
sensed and compared with known values. If they do not 
compare, an error is posted. In routine AE, test 3, they 
are expected to be ‘0000’. In routine AE, test 4, the 
high and low bytes are expected to be ‘03C0’, 
respectively. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AE, test 3 writes an eight-byte record and reads it as a 
two-byte record. The remaining six bytes are processed as 
ECC bytes and are expected to produce a Normal End, Pattern 
byte equal to zero, and Zero Detected latch on. 


Processed as ECC 


19,01 FF E7 FF 5F 5E Haney, 19,01, FF, E7.FF5F 5E FA, 
~ me : fH ~~ | 
m~ | Se 
> ~~ | 
~ | eg 
ed ’ \ I 
aad ’ j 
Index ~ ! Index ne 1 
' 
' ‘ 


Set R/W 


Rd G1 Wr G2 Rd G1 Rd G2 
Check Normal 
End 


Check BI ='00 
Gate ECC High 
Gate ECC Low 


Check both 
for ‘00° 


| CE0222 2358573 441300 | 441303 
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Routine AE, test 4 writes an eight-byte record which is 
read as a two-byte record. The remaining six bytes are 
processed as ECC bytes and are expected to produce 
Check End. The ECC Data Check (bit 3) and bit 4, 
which is used as a Redundant Data Check indication, 
should be on. 


An ECC Correct Op is initialized. The result should be a 


Correctable Data Check indicated by an Index Alert. 
The Pattern register is checked for proper values and the 
state of the Zeros Detected bit is verified. 


Processed as ECC 


19 01 FF E7 FF 5F 5E FA ECC 19 01. FF.E7. FF 5F 5E FA 
ee | mt he 
s “‘ 
Te ‘XN 
~ ~ 
ie N 


Index 


Index ~ 


Set R/W 
Rd G1 


Rd G2 


Check Normal 
End 


Check BI = 00 


Index Alert 


Signal Pattern 
Found 


Check for ECC 
Zero Detected On 


Gate ECC Low 
Gate ECC High 


‘Compare for ‘C0,03’ 


ECC PATTERNBYTEERRORS DATA 178 


MICRO 


ECC Pattern byte not as 
expected. 
#1 


Replace Cards 


Trouble Yes 


corrected 


#3 
MICFL 290 
MICRO 10 


Loop failing test and 
bypass errors: 

1. Load routine AE 

2. Enter 10,XX,01,00 
(XX=test number 
from the Error Code) 


Use the diagram on DATA 
182 and the sequence 
chart on DATA 184 for test 
3 or DATA 188 for test 4 
to isolate the problem. 


Trouble 
corrected 


#6 No 
Maintenance procedure 
complete. 
DATA 990 #7 


START 500 


ECC PATTERNBYTE ERRORS DATA 178 


AE TEST 3, 4, and 5 DIAGRAM “antest3.4anspacram DATA 182 


See the sequence chartson DATA ‘184, ‘188,and196 for —  A2Q2 = es A2P2. a A2S2 — A2K2 A2F2 
referenced test points. | a oe x BHxxx BGxxx BCxxx BER ae 
ined " cm, ° 
aca as —*_Gi __I|counter | Xfer ECC Control ) L™ Sync in -——— Assm Bus| : 99 Contr Bus 


| In Bits 


a ec A 
Freeze Correct Of X | 


D 
G2 
A E 
[P Lost Orientation, 


Vv . 
[> Normal End NPL = 


Interface 


rw 
Check End NPL 
Index Alert NPL 


Run ECC Control . 
R 

ECC Correct Op | A 
) 

No Sync Found _ | 


Trk Ovrn + ECC Data Chk 


No AM Fnd + ECC Data Chk 


T 
A2L2 A2R4 : A 
BOxxx BBxxx ECC Zeros uJ 
Compare 


OP DECODE | > 


| ECC Corr Bits 
(See Figure 1 on 
DATA 188.) 


A2G2 A2R2 
BF xxx BLxxx 


BUS OUT _ 


CE Alert Execute Ind 


K 
A Gate ECC Hi Byte 
L 


[> Gate ECC Lo Byte 


REORIENT | 
Bus Out mA COUNTER | 
Bits 0-7, P Bus Out Bit 0-7, P | Bus Out Bits A\ ) 
Status Bytes (See Figure 1 on 
Op 04 DATA 184.) 

3350 CE0222 2358573 | 441300 441303 

| Seq.20f 2] Part No. I 31 Mar 76 {| 30 Jul 76 
SSOP THER TEM Comporanoe IG tne, at Es | AE TEST 3,4, ands DIAGRAM) = DATA 182 
} . ; 


AE TEST 3 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AE, test 3 
1. Load AE 
2. Enter 10,03,00,00 


Scope Setup 


Sweep 5 ms/div 
Mode _ Alt or Chop 


Volts/div 0.1 
Trigger Ext Probe x10 
Slope (+) Ch 2 (Sce chart) 
A2L2D13 


+CE Alert Execute Ind 


Figure 1. Controller Bus In Bits 


| Line Name | Test Point__ 


—Contr Bus In Bit 0 A2F2 P05 
M10 
M08 
$07 
PO6 
U03 
PO9 
U06 
J08 


On OOP WH — 


3 CE0226 2358574 
3350 Seq. l of 2] Part No. 
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Ch 1 A2U4D13 
+CE Alert Execute Ind 


C ¢ €¢ € € €C €C € € € € € € CC € € 


AE TEST 3 SEQUENCE. CHART [PJATA 184 


Legend: ((—_] Inactive 
quam Active level 
CZZ73 Tolerance 


Use only this portion of the chart 
if Rd Only option is specified. 
34 


Chart 
Line Line Name ALD Test Point 
: 30, 31, 32, 33, 


*CE Alert Execute In pot | azt2013 


ree fe Ol 
= oe [neo Jol 
sender Tae “OL 
ememoo —orne [oes @l 
—_ 
a 


= 
S) 


nae Ca Fs 
er a a 

y [Psrzaocomee _faeem [pos || man ee a 
Tegeccwom fen [ameen  @ Tr 
ae a Hn 
-sertevewes few [oerowet || swalasirmaleng omeccina onesie | || 
cewtene few forme @L || ee 
peers ie [oom lot | | | ne ae a 
Ea) ne a 
Pisormn owe [aren f@l || ee 
S 


Line keys reference the diagram on DATA 192. 


DATA 186 


(For expanded 
sequence chart) 


441300 441303 
31 Mar 76 | 30 Jul 76 


AE TEST 3 SEQUENCE CHART DATA 184 


AE TEST 3 SEQUENCE ( ee 


TRIGGERING INSTRUCT IONS 


Scope Setup © 

Sweep 5 ms/div Ch 1 A2Q2J09 

Mode __ Alt or Chop +G1 

Trigger Ext | Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 
+CE Alert Execute Ind — 

Horiz Display — Delayed Sweep (B) 


B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 9.0 

Source — Int Ch 1 . 


Figure 1. Controller Bus In Bits 


—Contr Bus In Bit 0 A2F2 P05 

1 M10 
M08 
$07 
PO6 
U03 
PO9 
U06 
JO8 


3350 
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| CE0226 2358574 441300 441303 | 
Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | 


it ay 184 


. 


DATA 186 


AE TEST 3 SEQUENCE CHART 


Legend: (_—_] Inactive 
Gm «Active level 
ZZ Tolerance 


Test Error Number 


Test Point 


34 3231 33 


| All Bits should be inactive during —Gate ECC Hi and —Gate ECC Lo time 


ia | 


Chart 
cee Line Name 


aE oo 
ee Ce 
Se oo 
Temas [oe [azo 
sasiwonee [avn [en 
ee 
emetecnove [oo | ane 
cenetesierm [ove [arr 
ewrbainano? [oa | were 
eersainon [oa [ern 
resnerant fact [rar 
Fowaenee —_—(ie [ae 
toons [om | er 


Line on reference the diagram on DATA 182. 


OOOO 


Inactive 


Inactive 


AE TEST 3 SEQUENCE CHART DATA 186 
ii a. ff i | o * a. - aan. oo oo fé i 
oe ne ee we 7: 7 aor, 


( €¢€ €¢ € € € €C € € 


AE TEST 4 SEQUENCE CHART AE TEST 4 SEQUENCE CHART DATA 188 


TRIGGERING INSTRUCTIONS | Legend: CJ Inactive 
Gam Active level 


: ‘ ‘ 111d11m £)| 
Microdiagnostic Setup olerance 


A Chart 
Ss iS test 4 a Line Name Test Point 
2. Enter 10,04,00,00 


+CE Alert Execute Ind BD210 A2L2 D13 


40,41,42, 43,44,45,46,47 


Test Error Number Use only this portion of the chart 
if Rd Only option is specified 


sieaiciadh ae a ee ee 
Sweep 10m oh 1 AaUADI a sua | azoa. a a ee ee a ee ee 
Mode _ = Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 

Slope (+) Probe x10 —Trk Ovrn * ECC Data Chk A2Q2 JO5 ae ae. 

A2L2D13 Ch 2 (See chart) 

+CE Alert Execute Ind —No AM End * ECC Data Chk BH140 A2Q2 J13 


No 
Ze 


er 
jazonwe 
jaace oe 
[20208 
jpoozsis 
—ECC Correct Op 
+Normal End NPL 
+Check End NPL 
—Freeze Correct Op 
—Status Byte Op 04 | 
—Gate ECC Lo Byte 
—Gate ECC Hi Byte 
+ECC Corr Bit 0 

Co 

eee: 

jaakz ioe 

poms 

janes 


+ECC Corr Bit 1 BeN10 A2K2 GO9 
+ECC Corr Bit 6 jBe110 A2K2 B04 


+ECC Corr Bit 7 


| —Bus Out Bit 5 | BL130 | A2R2J11 


—ECC Zeros Compare BE120 A2K2 SO9 


Line keys reference the diagram on DATA 182. 


17 


O/<--770/6| 0/0 |0/0/6/6/6/0/0/0/01'0 


DATA 190 DATA 192 


(For expanded 
sequence chart) 


CE0228 2358575 | | 441300 441303 
3350 Seq. 1 of 2| Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 : | AE TEST 4SEQUENCECHART DATA 188 


_ AE TEST 4 SEQUENCE CHART» 


TRIGGERING INSTRUCTIONS © 


Scope Setup 

Sweep 10 ms/div Ch 1 A2Q2J09 

Mode AltorChop | — +Gl 

Trigger Ext | Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 10 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 4.5 

Source — Int Ch 1 


CE0228 2358575 
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441300 441303 
31 Mar 76 30 Jul 76 | 


AE TEST 4 SEQUENCE CHART | DATA 190 


DATA 188 | : | | | | Legend: [———] Inactive 
| As GEE Active level 


Tolerance 
Chart | | 
‘| Line Line Name ALD Test Point Test Error Number 


—No AM Fnd *ECC Data Chk 
3 


40,41,42 


| + 
oO G) 
NO _— 

He 
a a a 
= nN 
Oo =) 
> > 
N N 
O © 
NO ND 
Oo [ 

Oo 
= © 


| 9 


Inactive 


Inactive 


—Gate ECC Lo Byte BD100 A2L2 P10 
—Gate ECC Hi Byte BD100 A2L2 M13 


13. | +ECC Corr Bit 0 BE110 A2K2 G09 


+ECC Corr Bit 6 BE110 A2K2 B04 ba 
+ECC Corr Bit 7 BE110 | A2K2J04 : 
~Bus Out Bit 5 BL130 | A2R2J11 y 


BE120 A2K2 S09 


Line keys reference the diagram on DATA 182. 


Inactive 


t 


Inactive 


Inactive 


—_ 
~~ 


—ECC Zeros Compare 


DATA 190 


AE TEST 4 SEQUENCE CHART 


fo 


AE TEST 4 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 


Ch 1 A2Q2U05 
-Freeze Correct Op 


Sweep 10 ms/div 
Mode = Alt or Chop 


Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 10 ms/div 

Slope (-) 

Delay Time-Delayed Sweep — 10 us/div 
Delay-Time Multiplier — 6.0 

Source — Int Ch 1 


} CE0230 | 2358576 441300 | 441303 
3350 Seq. lof 2] Part No. 31 Mar 76 | 30 Jul 76 
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DATA oie 


DATA 192 


AE TEST 4 SEQUENCE CHART 


Legend: (CJ Inactive 
aus Active level 
CZ Tolerance 


Chart 
ee Line Name Test Point Test Error Number 
44,45 


| 1 | Freeze Correct Op BH150 A202 U05 A] a 
as SSL a 
Cee ee ee oe ee 
Cen Se on 
Ee eee ee ee eae ae 
a EE 
rene nant [aesoo |aaxzoos—|@] mee| | TT TE 
pot | tT 


—Status Byte Op 04 


—Gate ECC Lo Byte 


ae 
aan 
i 
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—ECC Zeros Compare jee120 A2K2 S09 


Line keys reference the diagram on DATA 182. 


AE TEST 4SEQUENCECHART DATA 192 


AE TEST 5 SEQUENCE CHART _ a ee ‘ _ a ha ti, 4 - . . #4 AE TESTS sEqueNcECHART DATA 196_ 


Routine AE, test 5 writes a record which, when read back, 
activates an ECC Data Check. An ECC Data Check activates 
Check End. Failure to receive ECC Data Check results in 
Test Error Number 51. Failure to receive Check End results 
in Test Error Number 50. 


The program issues an ECC Correct Op. Normal End, 
following the ECC Correct Op, means that the Data Check is 
not correctable, ECC Zeros Detect should be inactive. Test 
Error Number 53 indicates a Normal End condition does 
not exist. Test Error Number 54 indicates that ECC Zeros 
Detect is active. Test Error Number 52 indicates that the 
record is correctable. 


. Legend: (C___] Inactive 
TRIGGERING INSTRUCTIONS 7 | | Gam Active level 


Tolerance 


Microdiagnostic Setup : Chart | 
Line Line Name | ALD Test Point Test Error Number 
Routine AE, test 5 No | 
1. Load AE | . 
2. Enter 10,05,00,00 +CE Alert Execute Ind BD210 A2L2 D13 


Sweep 10 ms/div | Ch 1 A2L2D13 
Mode = Alt or Chop +CE Alert Execute Ind A2Q2 DO5 Co} 
Volts/div 0.1 : 
Trigger Ext Probe x10 —Trk Ovrn* ECC Data Chk BH140 | A2Q2 JO5 
Slope (+) Ch 2 (See chart) 
A2L2D13 —ECC Correct Op | BG170 | A2P2 B04 
+CE Alert Execute Ind 
+Normal End NPL BE160 A2K2 D11 


~ 


oC) 


Line keys reference the diagram on DATA 182. 


DATA 198 


(For expanded 
sequence chart) 


_ cE0230 | 2358576 | [ 441300 | 441303 
3350 Seq. 2 of 2} Part No. 31 Mar 76 | 30 Jul 76 
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AE TEST 5 SEQUENCECHART DATA 196 


ee * ! me 3 } ae iN ‘ 
Se ae a Se Bw 


PAM EOOCCOCOCOOCECOCEOCOCOOCOEOCOCOOCEEE 


AE TEST 5 SEQUENCE CHART aneceaiovenccauee. DATA 198 

TRIGGERING INSTRUCTIONS DATA 196 7 Legend: ([—_] Inactive 
Ea Gams Active level 

Scope Setup Tolerance 


i Ch 1 A2Q2J09 Chart 
Sweep 10 ms/div ; Q Line Line Name ALD Test Point Test Error Number 
Mode _ = Alt or Chop | +G] No. 50 51 5753.54 
Trigger Ext Volts/div 0.1 = 
A2L2D13 Ch 2 (See chart) 
ree ca —dowe [aro | 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time —Trk Ovrn* ECC Data Chk BH140 | A2Q2 JO5 
A and B Time/div — 10 ms/div 
Slope (+) —ECC Correct Op BG170 | A2K2 U07 
Delay Time-Delayed Sweep — 2 ms/div : 
Delay-Time Multiplier — 4.5 +Normal End NPL BE160 A2K2 D11 QI zeus | 
Source — Int Ch 1 
+Check End NPL BE160 A2K2 DO5 @ tf 
—Status Bytes Op 04 BF110 A2G2 G03 eo; | | 
—Contr Bus In Bit 7 BA100 A2F2 U06 ae 
—Index Alert BH170 {| A2Q2J11 fo 


Line keys reference the diagram on DATA 182. 


CE0236 2358577 441300 441303 
3350 Seq. 1 of1 | Part No. 31 Mar 76 | 30 Jul 76 
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ECC SERIALIZATION ERROR ECC SERIALIZATIONERROR DATA 202 


ERROR DESCRIPTION | MICRO 


This test writes a two-byte record of ‘1901’. The ECC 
Bytes that are written are 'FFE7FF5FS5SEFA'. The 


record is then read as an eight-byte record and the Data ae ee 
Check is ignored. The data read is compared with the 


expected data. #1 
A non-compare indicates a failure to write the ECC 
bytes properly. | Replace Cards 


MICRODIAGNOSTIC DESCRIPTION 


Routine AE, test 6 writes a two-byte record. The ECC hard- 
ware creates the ECC bytes for the record. The record is then 
read into storage as an eight-byte record and is compared 
with a known value. 


Trouble 
corrected 


Yes 


This operation causes a Data Check which is ignored. 


#3 
MICFL 290 
Data ECC Processed as Data MICRO 10 
 cieeeinmmaeinineniieeemmmiacemeeniee 
19,01, FF, £7, FFSFSEFA, 19,07 FFLE7,FFSESEFAECC Loop test 6 and bypass 
~ 
Me | ~~ ae errors: 
~ 
SN ae 1. Load routine AE 
‘ " are i 2. Enter 10, 06, 01, 01, 
Index mS 1 Index Baa ee 
i] 
§ Q #4 
Set R/W 
Rd G1 Rd G2 


Compare Storage 
with Expected Data 


— MST RAS TP 
Ch 1A2P2D05 
+ Read Mode 
volts/div 0.1 
probe x10 


#5 


Use the diagram on 
DATA 204 and the 
sequence chart on 
DATA 206 to isolate 
‘the faiiure. 


Trouble 
corrected 


#6 No Maintenance procedure 
complete. 
¥ ; 
DATA 990 A, 
START 500 


er CE0241 2358578 441300 441303 
Seq. 1 of 2] Part No. 31 Mar 76 | 30 Jul 76 
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AE TEST 6 DI AGR AM -artrest6 piacraM =DATA 204 


See the sequence chart on DATA 206 for referenced test points. — A202 | A2P2 | | a oe | ee 
See OPER 235 for theory. BHxxx BGXxx — 9 | oe 
GAP |ASSM BUS | 
COUNTER | 
Read . Old D rca Mode Sync In 1B Norma End NPL A2F2 
a bs aS 
Data Bits 0-7, P [| Check End NPL DRIVERS Contr Bus 
Assm Bus Bits In Bits 
Bo G2 Op End 0-7, P 0-7, P 
A2L2 A2R4 
BDxxx BBxxx 
Gate ECC Hi aermoneing Ecc | 
Gate ECC Lo ers ECC SR 47 Pwr 
& CE Alert Execute 
Ind 
3350 CE0241 2358578 441300 | 441303 a 
Seq. 2 of 2] Part No. 31 Mar 76 | 30 Jul 76 | | 
© Copyright IBM Corporation 1976 | AETEST6 DIAGRAM DATA 204 
= : Am ao se , ~ : 5 / x a Pn ae Z em x A ~. a mn a Pou % Z ss yer q . 4 " 
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AE TEST 6 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AE, test 6 
1. Load AE 
2. Enter 10,06,00,00 


Scope Setup 


Sweep 5 ms/div 
Mode = Alt or Chop 
Trigger Ext 

Slope (+) 

A2L2D13 

+CE Alert Execute Ind 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


Volts/div 0.1 
Probe x10 
Ch 2 (See chart) 


DATA 206 


AE TEST 6 SEQUENCE CHART 


Legend: ([—_] Inactive 
aus «= (Active level 
CZZZ3 Tolevance 


Chart 
Line Line Name ALD Test Point Test Error Number 
No. 60 


+Check End NPL BE160 A2K2 DOS eo; 
7 +Read Mode BG170 A2P2 D05 Oo; 


enewmeny ——_fenwe [arawn | | 

ewewners fox [ares | [| 
masons fen [ere | | [ 
emwteners fos [rane | | 
emvamnare fone [areom—| | [oe 
mwamnare fon [oor | | [oo 
eomaunor? [on [rave | f 


Line keys reference the diagram on DATA 204. 
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DATA 208 


(For expanded 
sequence chart) 


3350 CE0243 2358579 441300 441303 
Seq. | of 2 | Part No. 31 Mar 76 {| 30 Jul 76 
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DATA 906 


AF TEST 6 SEFOQUFNCE CHART 


~ _ AE TEST 6 SEQUENCE CH ART AE TEST 6 SEQUENCECHART PATA 208 


DATA 206 


TY | : i Ae | | re 7 ! | - 7 : =. | Legend: ([———) Inactive 
‘TRIGGERING INSTRUCTIONS | | | : | _ , | g came Active evel 
7 , | | Tolerance 

Scope Setup — eet 
Sweep 5 ms/div | Ch 1 A2Q2J09 7 Line Name ALD Test Point 
Mode = Alt or Chop | +Gl | 
Trigger Ext Volts/div 0.1 | | Lo 

A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind , BHT10 | A2Q2 DO05 
Horiz Display — Delayed Sweep (B) | | —Normal End NPL BE160 | A2K2D11 
B Sweep Mode — B triggerable after delay time 
+Check End NPL BE160 | A2K2D05 © 


A and B Time/div — 5 ms/div 


Slope (+) | , 
Delay Time-Delayed Sweep — 50 us/div —Sync In BC170 | A2S2 S10 _ 8 Pulses 


Delay-Time Multiplier — 9.0 | 
7 [scomsurinsico | saroo | aarzros | @ 
a [eeneninas owen [oerawe 
[a [eosanora [own [era 
a 


| +Cont Bus In Bit 3 BA100 A2F2 S07 i 
+Cont Bus In Bit 4 BA100 A2F2 PO6 & 


+Cont Bus In Bit 5 BA100 | A2F2 U03 
+Cont Bus In Bit 6 BA100 | A2F2P09. 
a +Cont Bus In Bit 7 BA100 | A2F2 U06 


Line keys reference the diagram on DATA 204. 


AE TEST 6 SEQUENCECHART DATA 208 
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| CE0243— | 2358579 441300 | 441303 
3350 Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | | 
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AE TEST 6 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 

Scope Setup 

Sweep 5 ms/div Ch 1 A2S2S10 

Mode Alt or Chop —Sync In 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B Triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (-) on set of 8 Sync In pulses 

Delay Time-Delayed Sweep — 1 ys/div 
Delay-Time Multiplier — 9.8 

Source — Int Ch 1 


— CEO244 
_deu tof? 


2358580 
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AE TEST 6 SEQUENCE CHART ~ DATA 2 1 0 


Legend: (___] Inactive 
que Active level 
Tolerance 


Chart 
Line Line Name ALD Test Point 
19 01 FF E7 


No. 
[i [ame icv [amo 
+G1 BH 120 | A2Q2 JO9 


me ie 
wens eai de rem | 
a 


+Check End NPL BE 160 
faq a 2 ae ee ee ae 


A202 DO5 


A2K2 DO5 


A2P2 DOS 


A2F2 POS 


+Cont Bus In Bit O BA100 


+Cont Bus In Bit 2 BA100 


+Cont Bus in Bit 3 BA100 


A2F2 M10 
A2F2 M08 
A2F2 S07 


BA100 | A2F2 P06 


+Cont Bus In Bit 5 BA100 
+Cont Bus In Bit 6 BA100 
+Cont Bus tn Bit 7 BA100 


Line keys reference the diagram on DATA 204. 


+Cont Bus in Bit 4 


A2F2 U03 


A2F2 P09 


A2F2 U06 


Rea Edd 
Lai 
=< +f eelelelele 


441300 | 441303. | 
31 Mar 76 | 30 Jul 76 


‘AE TEST6 SEQUENCECHART DATA 210 


SHIFT REGISTER ERROR 


ERROR DESCRIPTION | ao 
A Shift Register error is caused by a failure in any Shift 
Register position or in the SERDES Parity latch. 


A Shift Register error activates Controller Check and 
Error Alert. : 


The data enters the Shift Register (SR) position 0 and 
shifts one position each bit time. The input is also 
exclusive ORed with the output of SERDES SR 7 to 
operate the SERDES Parity latch. The SERDES Parity 
latch changes state each time another bit enters the Shift 
Register unless one shifts out the end as indicated by the 
SERDES SR 7 line. The Shift Register outputs are fed to 
a parity generator to produce the SERDES SR P line. 
The SERDES SR P and the SERDES Parity latch are 
compared every bit time. The failure of any Shift 
Register position or the SERDES Parity latch activates 
the SERDES SR Check latch during the failing cycle. 


See OPER 241 for additional theory. 


FSI 


Shift Register error. | 
#1 


MICFL 320 
MICRO 10 


| Microdiagnostic 


Loop routine AF bypass 
errors: 

1. Load routine AF 

2. Enter 06,00 


Test fails 


#3 Yes 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


DATA 990 


MICRO 


CE0244 =|: 2358580 4 
3350 | | Seq. 2 0f 2 | Part No. 3 
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41300 441303 
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A2P2 
BGxxx 


R/W CTRL 


VFO Pulses 


Read Mode 


A2S2 
BCxxx 


(SERDES) Shift Reg Error 


SHIFT REGISTERERROR DATA 214 


A2F2_ 


A2K2 
BExxx BAxxx 
Assm Bus 
Bits _ Bus In To Control 
Interface 


SHIFT REGISTER ERROR DATA 214 


Cc ¢ € CC € € € € © © 


REPETITIVE COMMAND OVERRUN ON G1 OPERATIONS 


ERROR DESCRIPTION 


The Repetitive Command Overrun on G1 Operations error 
indicates a failure of the storage control to recognize that 
orientation has been achieved. This error is caused by the G1 
Unoriented latch erroneously being on. If more than one 


controller with the same address is on the same interface, | Repetitive Command 
this may be the first error to appear, since all responses Overruns on G1 Operations. 
from the machines are nearly identical until they attempt 
to achieve orientation. #1 

| "Routine AF, test 1 creates | 
MICRODIAGNOSTIC DESCRIPTION | jcnecondinons necessary” 

y to produce the Overrun 

Routine AF, test 1 looks for an Index. The Index causes ete ; 
the Oriented latch toset. ARead Gl operation is 90 eee om 
initiated and the G1 Unoriented latch is not set (ALD #2 
BH130). The Read operation data handling is then MICFL 320 
completed. MICRO 10 
The test delays approximately 500 microseconds during 
which time the Oriented latch is reset. Another Read G1 Loop test 1: 


operation is initiated and the G1 Unoriented latch is set. 1. Load routine AF 
2. Enter 10, 01, 00, 00 


#3 


The program verifies the on-off state of the G1 
Unoriented latch at the specified times. 


am 


Index 


No 
Oriented HA Oriented Test fails 


Read G1 "] #4 Yes 


Handle Data 
nee Look for G1 
Sync Tag ‘0B Normal End Unoriented 
Read G1 latch set) Exit to MICRO section and 
(Check for no follow instructions under 
G1 Unoriented the first failing Error Code. 


latch) 


MICRO 


CE0247 | 2358581 441300 | 441303 | | 
3350 Seq. 1 of 1] Part No. 31 Mar 76 | 30 Jul 76 | oe 
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( ¢ 


Multiple 
controllers on 
storage control 


“Ye © 
To Multiple controller DATA 990 
checkout procedure. 

#7 


CTL-I 240 


No 


( 


a 
il 


REPETITIVE COMMAND OVERRUN ON G1 OPERATIONS 


REPETITIVE COMMAND OVERRUN ON G1 OPERATIONS 


CCC € 


DATA 218 


DATA 218 


nye 


G1 UNORIENTED 


ERROR DESCRIPTION 


The G1 Unoriented line is used by the microprogram 
Read G1 operation to determine controller orientation. 
When it is active, G1 Unoriented indicates that a Read 
G1 command was issued outside a G1 gap area. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test 1 searches for an Index. The Index causes 
the Oriented latch to set. A Read G1 operation is 

initiated and the G1 Unoriented latch is not set (ALD 
BH130). The Read operation data handling is then 
completed. 


The test delays approximately 500 microseconds during 
which time the Oriented latch is reset. Another Read G1 
operation is initiated and the G1 Unoriented latch is set. 


The program verifies the on-off state of the Gl 
Unoriented latch at the specified times. 


Maintenance procedure 
complete. 


#1 


Index Y 
HA 


Oriented Oriented 


START 500 
Read G1 "] . 


(Look for G1 


Set R/W J 


Handle Data 


Sync Tag ‘0B Normal End Uinorierited 
Read G1 latch set) 
(Check for no 

G1 Unoriented 

Latch) 


cE0250 | 2358582 441303 
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C ¢ € CC € € 


MICRO MICRO 


G1 Unoriented latch is on G1 Unoriented latch is 
and should be off. off and should be on. 


#2 #7 


Replace Cards 


Trouble 
corrected 


#4 No 


MICFL 320 
MICRO 10 


Loop test 1 and 

bypass errors: 

1. Load routine AF 

2. Enter 10, 01, 00, 01, 


— MST RAS TP 
Ch 1A2Q2M03 
Read Op 0E DATA 222 
voits/div 0.2 _ a 
probe. X 10 | 


#6 a 

Use the diagrarn on 
DATA 222 and the 
sequence chart on 

- DATA 224 to isolate 
the problem. 
#7 


_ Trouble . Yes 
corrected 7 . 
Maintenance procedure 
- complete. 
DATA 990 START 500 


GI1UNORIENTED DATA 220 


_ G1 UNORIENTED DATA 220 


ies pinciaieaa ey we ee ce me oe “3 . _ ; - — : | 2 a er AF TEST 1 DIAGRAM DATA 222 


See the sequence chart on DATA 224 for referenced test 
points. 


See OPER 103 for theory. A2P2 | A2S2 | fm, A2K2 A2F2 
BGxxx BCxxx | A202 BExxx BAxxx 


[GAP [SERDES } BHxxx | TASSM BUS [DRIVERS | 
eee oer —— _ [RawMAcROS = 
QI 7 |B veo to PLO | 


| | Assm Bus 
Servo Mode Servo Mode G1 Unoriented Q 


Bit 6 | Bus In Bit 6 
2 «1 


® Oriented 


Half Fo 
* Selected 
Tag Gate 


A2L2 
BDxxx | Phy Index 


OP DECODE 


6 |e |\2|2 


Read Op OE 
_CE Alert 
Execute Ind 


S Rd Wrt Latch 


A2M2 
BKxxx 


TRUSED 

COUNTER 
Xfer ECC Ctrt Cy 
| ocT1 Q) 


3350 CEO250 | 2358582 
Seq. 2 of 2 | Part No. 
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441300 | 441303 _ aa 
31 Mar 76 | 30 Jul 76 


AF eae DATA 222 | 


C0 CCOCOCCECECOCCE CE ¢ 


AF TEST 1 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, test 1 
1. Load AF 
2. Enter 10, 01, 00, 00 


Scope Setup 


Sweep 2 ms/div 
Mode _ = Alt or Chop 
Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute Ind 


3350 CE0253 2358583 
Seq. | of 2 | Part No. 
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Ch 1 A2U4D13 
+CE Alert Execute Ind 


Volts/div 0.1 
Probe x10 
Ch 2 (see chart) 


441300 441303 
31 Mar 76 | 30 Jul 76 


Line keys reference the diagram on DATA 222. 


Al’ TEST 1 SEQUENCE CHART DATA 224 


Legend: (___] Inactive 
Gums «=Active level 
Tolerance 


Test Error Number 


High frequency pulses 


15,19,18,1B,16 


wee 
Line Line Name ALD Test Point 

No. 

ovens etn [aacone 
3 
ee 
evowin [est [rare 
: 


_— High frequency pulses igh frequency pulses 


OOOOOODOOOOOOO 


(Approx 210 usec) 


DATA 226 


(For expanded sequence chart) 


AF TEST 1 SEQUENCE CHART DATA 224 


Heese 


__ AF TEST 1 SEQUENCE CHART en ee a a ae, 7 MTISTISEOUENCECHRT DATA 226 


—DATA224 | oh! _ a + | Legend: (J Inactive 
| | | | | | Gm Active level 


Tolerance 


TRIGGERING INSTRUCTIONS 


Line Line Name 


Scope Setup | No. | 
“Sweep 2 ms/div Ch 1 A2Q2807 | es . phase 
Mode = Alt or Chop —Phy Index a | 
Trigger Ext Volts/div 0.1 +Rd Wrt Latch BD150 | A2L2 J03 
Slope (+) Probe x10 | 
+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 2 ms/div 

Slope (—) 

Delay Time-Delayed Sweep — 0.1 ms/div 
Delay-Time Multiplier — 0.4 

Source — Int Ch 1 


—Selected Tag Gate BH100 A2Q2 G05 


+Half F BH100 A202 DOI 
BH120 A2Q2 JO9 
+G1 Unoriented BE120 A2K2 B03 


| +Delayed Servo Mode BG150 | A2P2B11 
A2P2 B13 


A2L2D13 Ch2 (see chart) | _Rd Op OE 


pa —Xfer ECC CTRL | BK100 | 


10 | +VFO to PLO BG150 | A: 
A2N2 BOS 
12 3 


Line keys reference the diagram on DATA 222. 


High frequency pulses 
5 | | itl 


/ 
3350 | CEO253 | 2358583 | | 441300 441303 | 
Seq. 2 of 2 | Part No. 31 Mar 76 30 Jul 76 | ere _ & pine ae * hy 
©Copyright 1BM Corporation 1976 | 7 AF TEST 1 SEQUENCECHART DATA 226 
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SYNC OUT TIMING ERROR 


ERROR DESCRIPTION DATA 58 MICRO | 


The Sync Out Timing error verifies the Sync In/Sync Out 
timing relationship. The controller originates Sync In 


pulses and the storage control must respond, within time Sync Out Timing Error Sync Out Timing Error Sync Out Timing 
limits, with Sync Out. latch set. latch failed to set. error. 
#11 


The following conditions can cause Sync Out Timing 


#1 
Series | ‘Replace Cards sid Card Perf wm the operations | 
| Repl Card piace Tarcs orm 

———_ | hat produce Sync Out | 
Sync Out late A2S2 | timing errors. 4d 
Sync Out missing rm ere A2K2 TO Sarid: 

en replacing : 
Extra Sync Out pulses ciscle wheiadareseiiie __ #12 
jumpers. See INST 6. MICRO 10 


MICFL. 240 


Loop test 1: 
Load routine AD 
Enter 10, 01, 00 


MICRODIAGNOSTIC DESCRIPTION A2M2 (SWFE or C2) 

| A2N2 Yes Trouble 
See DATA 140 for a description of routine AD, test 1. — #2 se corrected 
Routine AF, test 4 forces a Sync Out timing error by Th, 


: Troubi 

initiating a data handling type of operation (Write G1) wee He asexsna aa, CRO 10 
and by not responding to Sync-In pulses. The program MICFL 320 
expects Check End in addition to Sync Out Timing Error. 


Loop test 4 and bypass 
errors: 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are | 


- 


index HA 


>t _; 


Sync In 
Sync Out 


1. Load routine AF 
2. Enter 10, 04, 01 00 


Exit to MICRO section and 
follow instructions under 


Trouble 


the first failing Error Code. 
Timing Error corrected | 
ras Look for Check 
Rd G1 End 


eee 20 eee ower eee eee eee eee 


#7 


Use the diagram on 
DATA 64 and the 
sequence chart on DATA 
66 to isolate the 
probiem. 


1. 
2. 


Load routine AD 
Enter 10, 01, 01, 00 


#5 No 
: —MST RAS TP 
Exit to interface Analysis | iCh 1A2Q02J09 
MICRO 
Procedure. [Scope +61 Cc 
| : | voits/div 0.1 
Index i A | Sweep 5 ms/div probe x10 DANN aS 
i Trigger Ext | 
CTL-! 100 and Return Slope (—) 
> ie A2L2J11 = 
| MICRO 10 ea — MST RAS TP Use the diagram on 
Set R/W Normal End Reset R/W MICFL 240 ; Ch 1A202M13 DATA 234 and the 
Rd G1 Wr G2 Look for [Microdiagnostic —=«_—séi| +Fmt G1 PT) sequence chart on DATA 
Hold Tag Gate No Status Overrun | a its/div 0.1 236 to isolate the 
active: Loop test 1 and bypass voter ee ae DATA 64 ‘problem. 
Look for Status Drop Tag Gate | errors: probe x10 
Overrun 


[SSCS *dCSSCSCsterface | Cterface 
A2C4D13 - 018-A1H1D13* | A2A4D13 - 01B-A1H1D13* | A2B4D13 - 01B-A1D1013* 
A2C3D13 - 01B-A1H1J13* | A2A3D13 - 01B-A1H1J13* | A2B3D13 - 01B-A1D1J13* 


#8 


Maintenance procedure 
complete. 


#10 . 
| A) | DATA 990 


START 500 


*{ndicates the tailgate connector 01B. See LOC 2 for locations, 


TcE0256 | 2358584 441300 | 441303 
3330 Seq. 1 of 1| Part No. 31 Mar 76 | 30 Jul 76 
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STATUS OVERRUN 


ERROR DESCRIPTION 


During selection or chained reselection, the storage 
control interlocks the channel sequence with the control 
interface sequence. After receiving Command Out, the 
storage control decodes the command and: 


1. Sends an operation code to the controller over the 
control interface. 


2. Sends Status In to the channel. 


Holds Tag Gate active on the control interface until 
the channel responds with Service Out. 


If a chained reselection is in process and the disk is 
oriented, Tag Gate must drop within a specified time to 
avoid an overrun condition. If not, the Status Overrun 
latch is set indicating that the channel did not respond in 
time to Status In. 


Command Overruns may occur occasionally in normal opera- 
tion due to channel loading. Repetitive Command Overruns 
after a retry cause a Fault Symptom Code of 9009 to be 
posted. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test 4 forces a Sync Out Timing error by 
initiating a data handling type of operation (Read G1) 
and by not responding to Sync In pulses. The program 
expects Check End in addition to Sync Out Timing error. 


Then a Status Overrun Check is performed. 
Index HA 


a, 


Sync In 


Sync Out 
Timing Error 


Set R/W Look for Check 
End 


Index 


HA 


Reset R/W 


Look for 
No Status Overrun 


Normal End 
Wr G2 
Hold Tag Gate 
active 

Look for Status 
Overrun 


CE0260 2358585 441300 | 441303 | | | 
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Set R/W 
Rd G1 


Drop Tag Gate 


hr 


MICRO 


#6 


Trouble 
corrected 


Yes 


#3 
MICFL 320 
MICRO 10 


Loop test 4 and bypass 
errors: | 

1. Load routine AF 
2. Enter 10, 04, 01 00 


Sweep 5 ms/div 
Trigger Ext 
Slope (—) | 
A2L2J11 
— MST RAS TP 
Ch 1A2Q2J09 
 +Gi1 
volts/div 0.1 
probe x10 


DATA 234 


#5 
Use the diagram on | 
DATA 234 and the 
sequence chart on DATA 
236 to isolate the. 
problem. 


#8 


Trouble 
corrected 


#9 No 


DATA 990 


When replacing A2G2, 
check the addressing 
jumpers. See INST 6. 


, | Maintenance procedure \ 
. | complete. ) 
* op oM 


START 500 


DATA 990 


STATUSOVERRUN DATA 232 


FSI 


Repetitive Command 
Overrun on G2 or G3 
operations. 


MICFL 320 
MICRO 10 


Microdiagnostic 


Loop test 4 and bypass 
errors: 


1. Load routine AF 
2. Enter 10, 04, 00, 00 


Routine AF, test 4 
checks the set and reset | 
| of the Status Overrun | 


ee 


latch. 
i 


Error Analysis 


Exit to MICRO section 
and follow instructions 
under the first failing 

Error Code. 


MICRO 


STATUSOVERRUN DATA 232 


AF TEST 4 DIAGRAM | APTESTADIACRAM DATA 234 | 


See the sequence chart on DATA 236 


for referenced test points. | A2P2 


See OPER 103 for theory. A2L2 A202  BGxxx A2S2 | A2K2 
- BDxxx BHxxx — GAP | BCxxx | BExxx 
[OPCTRLS | gy CE Alert [COUNTER [SERDES | | 
| : Execute Ind . | | S | G1 End Data S Sync In Sync In 


e | | @ | | 2g Sync Out ® 
RD Wrt Latch : G2 | Write Mode Timing Err Check End NPL 


Q Status | ® 
| CT 64 Overrun Data Good | Normal End NPL 
Gap 128 Q 
| Fmt G1 
-A2G2. : 
BF xxx ; 
BUS OUT Selected. 
| | | Tag Gate e 
Reset End Cond 
ratte Sync Out Con 
SWwrE Dot syne out Con Q 
Sync Out Con OR 
Sync In A NPL 
Sync In B NPL 
3350 CE0260 | 2358585 441300 | 441303 | | _ 
Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | | 
© Copyright IBM Corporation 1976 _ : | AF TEST 4 DIAGRAM | DATA 234 - 
. » a ; Zs sm ™ r » | am | , af ‘’ a i... i | eo m af - os y @) 
an -: ee ne ae ee ee re ee 2 es ’ a ae Oa 


AF TEST 4 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, test 4 
1. Load AF 
2. Enter 10, 04, 00, 00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode __— Alt or Chop +CE Alert Execute Ind 
Trigger Ext 
Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 


+CE Alert Execute Ind Ch2 (see chart) 


3350 CE0264 2358586 
Seq. | of 2 | Part No. 


©Copyright 1BM Corporation 1976 


441300 441303 | T 
31 Mar 76 30 Jui 76 


AF TEST 4 SEQUENCE CHART DATA 236 


Legend: (___] Inactive 
qu Active level 
CZ Tolerance 


Chart 
Line Line Name ALD Test Point Test Error Number 4A,4C 
No. Test reports 


+NormalEndNPL =—S|sBE160._-| A2K2D11 


Line keys reference the diagram on DATA 234. 


+ [came fame [aon [@ es ee 
= [amine ows [oma [@ es 
[idm [aa ara ae ee 
sc) re ee 
Ts [ismeonen dost [aeste _(@ re ee 
Ce [roweemwe fae [aso | ree a 
re ee 
[on [moos [0 ve ee 
ee) ee 
ce oe an AN 
cz —Status Overrun A2P2 P03 = oe a ae 
ES Keita C) a a ee 
io) 


DATA 238 


(For expanded sequence chart) — 


AF TEST 4SEQUENCE CHART DATA 236 


AF TEST 4 SEQUENCE CHART _ © tke ee ee Bess Got, a -— apresrasequence cart DATA 238 — 


—DATA236 | is ee me _ a | te Legend: C—J Inactive 
| : 7 7 : . : Gm = Active level 
CZZ7A Tolerance 


TRIGGERING INSTRUCTIONS 


Scope Setup | | 
mr imi, mpm fe 
Mode _ = Alt or Chop +G1 latent | 
vi yan a ewes 
Slope (+) Probe x10 


a 
ert Execute Ind 4 : 

i Se ee 

B Sweep Mode — B triggerable after delay time 

A and B Time/Div — 5 ms/div 
Slope (+) 


Delay Time-Delayed Sweep — 20 ys/div ry —Sync Out Timing Err BC170 A2S2 U10 
Delay-Time Multiplier — 0.3 rs 
7 


Source — Int Ch 1 


cs a oc 
| 10 A2P2 U09- 


| 
wn) 
2. 
® 
-@ 
mal 
© 
oe 
—| 
a 
To) 
a?) 
a) 
o> 
@ 
G) 
omad 
> 
© 


[Fone [ase [aor 
a2 | +Normal End NPL BE160 | A2K2D11 


Line keys reference the diagram on DATA 234, — si t2 


3350, CE0264 | 2358586 | | 441300 | 441303 | | 
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AF TEST 4 spbtieted CHART — DATA 238, 


- ‘2 a AO, a’ fs ao} 
po o\y SF ae I we <P = <8 J P : 
a er ae 2 a ae : 


Pes 


sm, 
am 
aa, 
yo 
Faia 
ar, 
Ain, 
i, 
ys 
F a 
F 
fin, 
ys 
~ 
air, 
YN 
yN 
Ml, 
fim, 
aim, 
(ii, 
in, 
Air. 
Mil, 
in, 
i 
sain, 
fim, 


?) 


AF TEST 4 SEQUENCE CHART AU TEST + SEQUENCECHART. “DATA 240 
| : DATA 238 | Legend: [—_—] Inactive 
TRIGGERING INSTRUCTIONS | ae 
S S ea 7 CZZ7Z4 Tolerance 
cope Setup 
Chart 
| 4A 
Trigger Ext Volts/div 0.1 
Se — of aa aniz0 | azozwe «| 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (+) 
Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 3.5 
Source — Int Ch 1 


nen crm [ase [Ql 
Ec 

. ie [anv [@] _ 
2 [menace (sew [meen @] 


Line keys reference the diagram on DATA 234. 


al 


3350 CE0275 2358587 441300 | 441303 | 
Seq. l of 2 | Part No. 31 Mar 76 | 30 Jul 76 | 


© Copyright 18M Corporation 1976 | | AF TEST 4 SEQUENCE CHART DATA 240 


TRACK OVERRUN FAILURE 


ERROR DESCRIPTION | 


Track Overrun indicates an attempt to write data past 
the Index. This may be a programming choice and not an 
error. Track Overrun causes a Check End and sets Bus 
In bit 3 on. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test 6 reads the Home Address and then 
writes a record that checks the track capacity, that is, the 
maximum number of bytes that will fit the track. 


An Error Code of AF6B indicates a Track Overrun may 
result if the track is formatted with an Extended Gl. 
Run routine AF, test E to restore the G2 field to its 
normal position. 


TEST 6 


Index Index | 


Look for Normal End 


Set R/W 
Rd G1 


Sync Tag ’0B’ 
Wr G2 


Routine AF, test 7 performs the test just as test 6 except 
that a few bytes are added so that Track Overrun occurs. 


TEST 7 
Index Index 
Set R/W Look for Look for Check End 
Rd G1 ae (Track Overrun) 
Sync Tag ‘0B’ 
Wr G2 


Tests can be run in 3330-1 Compatibility Mode (see the sequence 
chart on DATA 248) or Native Mode (see the sequence chart 
on DATA 250). | 


© Copyright IBM Corporation 1976 . 


ey fy 


- {Replace Card 


#1 


#4 


corrected 


TRACK OVERRUN FAILURE DATA 244 | 


MICRO 


Track Overrun failure. 


#2 


Trouble 


MICFL 320 
MICRO 10 


Loop test 7 and 
bypass errors: 


1. Load routine AF 
2. Enter 10, 07, 00, 01, 00 


Replace Cards 


'|Sweep 2 ms/div 

{Trigger Ext 

Slope (—) 

A2L2J11 

— MST RAS TP 
Ch 1A202D05 

| —G2 

voilts/div 0.1 

probe x10 


Trouble — 
corrected 


DATA 246 


Use the diagram on DATA 
162 and the sequence 
chart on DATA 248 or 
250 to isolate the 

| problem. 


Trouble 
corrected 


Maintenance procedure et No 
complete. 


oS | DATA 990 


START 500 


— | C0275 2358587 
3350 | Seq. 2012 


441300 | 441303 | | 
31 Mar 76 | 30 Jul 76 


TRACK OVERRUN FAILURE DATA 244. 


(CO € 


AF TEST 6 AND 7 DIAGRAM 


See the sequence chart of DATA 248 for referenced test 
points. 


See OPER 240 for theory. 


3350 ~—« | CE0305 «=| «2358588 | 
Seq. l of 2} Part No. 
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C 


( 


Servo In VFO 1F 
| ‘a Raw Servo 
| | Data Phy Index 
| a | | A2L2 | 
A2R2 A2N2 BDxxx | 
BLxxx BKxxx 7 CE Alert 
| REORIENT TRACK USED Execute 
COUNTER COUNTER Ind 
| G1* Fmt ren 
Bit sane 1 Pwr . 
Bit iaintier | 4 Pwr TR Index 


CCC CCCECEEE 


ne 


A202 
BHxxx 


ie 7, © 


Rd Wrt Latch 
G2 Latch 


Se alert @\ 


Fmt Reorient G3 


441300 441303 
31 Mar 76 | 30 Jul 76 | 


e Trk Ovrn * ECC Data Chk 


GAP 
COUNTER 


to ; : 


AE TEST 6AND7DIAGRAM DATA 246 


A2K2 
BExxx 
Normal End NPL 
| : To Control 
Check End NPL Interface 
A2F2 | 
| BAxxx — - 
BUSIN. sd | 
3330 Mode 
Assm Bus 
(Bit 3) | Bus In (Bit 3)! oo 
i ntrol 


Interface 


AF TEST6 AND7DIAGRAM DATA 246 


AF TEST 6 AND 7 SEQUENCE CHARTS | ee - _ on , | nt. & | - c 7 | . 7 i ee | AF TEST 6 AND7 SEQUENCE CHARTS DATA 248 


3330-1 COMPATABILITY MODE wet, a heat” oe, | ae ae | i “ et get Legend: C— Inactive _ 
| | : | Gam Active level 
Tolerance | 


Microdiagnostic Setup - Chart | | | 4 

6 for 3330-1 C sibility Mod Line Line Name ALD Test Point 
| x = 6 for -| Compatibility Mode No. 
Routine AF, test.x e = 7 for Native Mode a —— 


t. Load AF | 


Test Error Number 


+CE Alert Execute Ind BD210 | A2L2 D13 
2. Enter 10, Ox, 00, 00 : oa | 
pees 
Scope Setup 
| : +G2 BH110 | A2Q2 D05 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode = Alt or Chop +CE Alert Execute Ind 
Trigger Ext —I|ndex Alert BH170 | A2Q2 J11 
Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 +Normal End NPL BE160 A2K2 D11 


+CE Alert Execute Ind Ch2 (see chart) A2F2 M04 


—3330 Mode BA140 
+Check End NPL BE160 | A2K2D05 
_Trk Ovrn*ECC Data Chk BH140 | A202 JO5 


Line keys reference the diagram on DATA 246. 


ui 
TUE 
BORAGE 
BOTRa aE 
TELE 
ETE 
HERREEE 
TET 
PERRRERE 
TEE 
LETTE 


Chart 


Line Line Name | ALD 
_ Scope Setup No. —- 

Sweep 5 ms/div Ch 1 A2Q2D05 +CE Alert Execute Ind BD210 

Mode _ = Alt or Chop —G2 = | 

Mint” yar CC 

7 7 H 

Slope (+) Probe x10 | | : ple 
2 ns Br foe 
+CE Alert Execute Ind | | | | 


Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 


—Index Alert /BH170 | A2Q2J11 Oo, | 

venaewwn ecw fooon @f || ||| || fa on 
A and B Time/Div — 5 ms/div eee @ | 
nse and 7 RS a ee ee ee Oe ee ee 
Delay Time-Delayed Sweep — 20 us/div euaes niece BAI40 | A2Fe Oe | HI een: za : ) | 1 


—Trk Ovrn* ECC Data Chk BH140 | A202 J05 


_ Line keys reference the diagram on DATA 246. 


Delay-Time Multiplier — 0.3 —_ 7 | +Check End NPL BE160 | A2K2D05 
~ Source — Int Ch 1 = 


3350 | CEO30S. =| +2358588 
| Seq. 2 of 2 | Part No. 
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441300 | 441303 | 
31 Mar 76 30 Jul 76 


(€ CC € € € € € €C € € € € € € € € € € € € € € € € OC € 


AF TEST 6 AND 7 SEQUENCE CHARTS AF TEST 6 AND 7 SEQUENCE CHARTS DATA 250 


NATIVE MODE . | | Legend: (CJ Inactive 
au «Active level 


CZZ3 Tolerance. 


Microdiagnostic Setup Chart 
as : hy: i Line Name ALD Test Point Test Error Number 
Routine AR idces ie 6 for 3330-1 Compatibility Mode 


x = 7 for Native Mode 


C. 
5 
® 


+CE Alert Execute Ind | Ch2 (see chart) 


—3330 Mode BA140 | A2F2 M04 
+Check End NPL | BE160 | A2K2D05 
—Trk Ovrn* ECC Data Chk BH140 | A2Q2 J05 


Inactive 


~J 


1. Load AF +CE Alert Execute Ind BD210 A2L2 D13 Ce 
2. Enter 10, Ox, 00, 00 
+G1 BH120 A2Q2 JO9 oe; 

Scope Setup 
Sweep 5 ms/div Ch1 A2U4D13 BH110 A2Q2 DOS eo; 
Mode = Alt or Chop +CE Alert Execute Ind 
Trigger Ext —Index Alert BH170 | A2Q2J11 oOo; 

Slope (+) Volts/div 0.1 

A2L2D13 Probe x10 +Normal End NPL BE160 A2K2 D11 eo 


_) 


| 
iS) 


Line keys reference the diagram on DATA 246 
Chart 
Line Line Name ALD Test Point 
Scope Setup | 
Sweep 5 ms/div Ch 1 A2Q2D05 +CE Alert Execute Ind BD210 | A2L2D13 
Mode _ Alt or Chop —G2 
Trigger Ext Volts/div 0.1 _G2 BH110 | A2Q2 D05 
Slope (+) Probe x10 | | 
A2L2D13 Ch 2 (see chart) —Index Alert BH170 | A2Q2J11 


+CE Alert Execute Ind 
Horz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 5 ms/div 
Slope (+) 
Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 0.3 
Source — Int Ch 1 


| +Normal End NPL A2K2D11 
3330 Mode A2F2 M04 
“eCheck End NPL A2K2 DOS 
_Trk Ovrn*ECC Data Chk A202 JOS | 


Line keys reference the diagram on DATA 246. 


9 


~J 


3350 CE0315 2358589 441300 441303 
Seq. l of 1 | Part No. 31 Mar 76 | 30 Jul 76 
© Copyright 1BM Corporation 1976 : AF TEST 6 AND 7 SEQUENCE CHARTS DATA 25 0 


FORMAT FAILURE 


_ERROR DESCRIPTION 


The following are conditions of the Format Latch 
operation: 


e Padding takes place on format operations by checking 
that I Write Sense is still on after data and ECC Write 
operations are complete. 


e Padding stops with Reset Read/Write command. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test 8 orients on Index and performs a Read 
G1 operation. The test then performs two Write G2 
operations followed by a Format G2 operation. In 
addition to performing an I Write Sense test, these 
operations format the track for use in test 9. 


The Format G2 operation creates a record which, when 
read back, causes the No Sync Found and Data Present 
latches to be set. 


Routine AF, test 9 orients on the G1 Field, reads a G2, 
clocks a G2, and then reads the final G2 field. The last 
G2 field results in Check End with No Sync Found and 


Data Present. 
TEST 8 
This record contains an 
erroneous sync byte. | 
Index . _ Erase Index 
G1 G2 G2 G2 
Wait p-—_t—) 
Set R/W Wr G2 Wr G2 
Rd G1 ‘ e e e r) r) a 
Sync Tag ‘OB Sense Tag ‘84 Sense Tag ‘84 
Emt G2 (Look for 1 Write (Look for | Write 
Sense) Sense) 
Reset R/W 
TEST 9 
Index 
Set R/W Rd G1 Rd G24 Rd G2 Look for Check End with 
RdGi No Sync Found and 


Data Present. 


saan cE0320 | 2358590 | | 441300 | 441303 | | 
Seq. 1 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | 


© Copyright IBM Corporation 1976 


Maintenance procedure 
complete. 
#1 | 


START 500 


Yes 


Iseconds after Normal End 


MICRO 


Format failure 


# 


2 
A202 
A2N2 
A2P2 


#3 


Trouble 
corrected 


#4 
MICFL 320 
MICRO 10 


Loop test 8 and 
bypass errors: 


1. Load routine AF 
2. Enter 10, 08, 00, 01, 
00 


#5 


Be sure that Format Latch a 
jand Write Gate remain on 


lfor more than 5 micro- 


for Format G2 and then 
perce with Reset Read/ 
Write Op ‘05’. _j 


#6 


Yes 


Sweep 

Trigger 
Slope (—) 
A2L2J11 


2 ms/div 


— MST RAS TP 
Ch 1A202D05 
—G2 


volts/div 0.1 
probe 10 


#7 


probiem. 
#8 


Use the diagram on 
DATA 256 and the 
sequence chart on DATA 
258 to isolate the 


Trouble 
corrected 


TNo 


DATA 990 


DATA 256 


FORMAT FAILURE DATA 254 


FORMAT FAILURE 


DATA 254 


AF TEST 8 DIAGRAM | | | - | on . : : ie: 7 - + | ae Ms = AP TESTe DINGRaM DATA 256 


See the ee on DATA 258 for referenced test — , en. | 7 7 ce 
points. | : A2F2_ A2P2 
See OPER 240 for theory. | , BAxxx BGxxx 


;BUSIN | FDLYPLO | 


| DEV B! Bit 1 MST Write Fail 


A2G2 A2L2 | A202 | | A2N2 
BFxxx BDxxx BHxxx BKxxx 


FPOLL & OP CTRLS 7R/W MACROS TRACK USED 
| SELECTION | | | COUNTER 
| | Read Status 2, 2 Rd Wrt Latch G1 
CE Alert | 
| G2 


| Reset RW Op 05 | | Execute Ind 
: rox G2 * G3 * 


Fmt Erase 


Write Gate 


3350 | ¢cE0320 «| 2358590 441300 441303 
Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 


Soe ee a us | | | AF TEST 8 DIAGRAM DATA 256 | 


AF TEST 8 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, test 8 
1. Load AF 
2. Enter 10, 08, 00, 00 


Scope Setup 


Sweep 2 ms/div 
Mode Alt or Chop 
Trigger Ext 

Slope (+) 

A2L2D13 

+CE Alert Execute Ind 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


Volts/div 0.1 
Probe xl0 
Ch 2 (see chart) 


. 
ghee yr gate oe, oo 
R ii Mata bi: : RL age 7 Ma ge > 


pee!” 


ALF TEST 8 SEQUENCE CHART DATA 258 


Legend: (___] Inactive 
Gums «Active level 
CZ Tolerance 


Chart 
No. 


+CE Alert Execute Ind BD210 A2L2 D13 @ 


re 

fei [soe Te 
eine [nero To 
“Prawns iio [roca 
rs Faawsumer fore [cco 1@ 
Ce Prowsiener fon [arse 1 @f 


Line keys reference the diagram on DATA 256. 


TT 
at 
ey 
Tet 
Co 


DATA 260 — DATA 260 


(For expanded sequence chart) 


3350 CE0335_ ~ 2358591 441300 441303 
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AF TEST 8 SEQUENCE CHART DATA 258 


AF TEST 8 SEQUENCE CHART reactor one DATA 260 


TRIGGERING INSTRUCTIONS 3 3} }7=—_ DATA2588 p Bik a oe - a 7 : ai ecient. fa dae 
: . | : : A | | — | - | | ms | Game Active level 
| | | | Tolerance 


- Scope Setup : 


Sweep 2ms/div § Chi A2Q2D05 
Mode = Alt or Chop —G2 
Trigger Ext | Volts/div 0.1 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 


B Sweep Mode — B triggerable after delay time —Read Status 84 BF110 | A2G2D09 
A and B Time/div — 2 ms/div | 


| Chart | _ | | mi | 
| Line | Line Name | ALD Test Error Number 
No. | : | 


Slope (+) | Probe x10 es 
A2L2D13 Ch 2 (see chart) | | 


Slope (—) 
Delay Time-Delayed Sweep — 20 us/div 


Delay-Time Multiplier — 0.3 Line keys reference the diagram on DATA 256. 
Source — Int Ch 1 : 


TRIGGERING INSTRUCTIONS | ap Legend: C— Inactive 
BE , Gums Active level 
. | CZ Tolerance 


Scope Setup | | , 
Sweep 2 ms/div » Ch 1 A2G2D09 tae Line Name ALD Test Point 
Mode = Alt or Chop —Read Status 84 | No. _ | 84 5 
Trigger Ext Volts/div 0.1 
SE ee ce) 
A2L2D13 Ch 2 (see chart) | = oe | 
Sn ti eed Panos OP cl 
B Sweep Mode — B triggerable after delay time | 7 3 : | | : 
Slope (—) | | : | 
Delay Time-Delayed Sweep — 20 us/div Pe +Reset R/W Op 05 
Delay-Time Multiplier — 0.3 3 , 3 


Source — Int Ch 1 ‘Line keys reference the diagram on DATA 256. 


3350. CE0335 | 2358591 | | 441300 
Seq. 2 of 2 | Part No. 31 Mar 
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AF TEST 8 SEQUENCE CHART | DATA 260 


NO SYNC BYTE FOUND/DATA PRESENT 


ERROR DESCRIPTION 


The Sync Byte (‘19’), identifies the start of every field written 
on the disk. No Sync Byte Found is an indication that a Sync 
Byte was not found at the proper place on the disk. This 
would be a normal condition if the field did not exist. It is 

an error if the field exists but the Sync Byte cannot be 
determined. 


The No Sync Byte Found latch causes a check condition which 
sets the End Data Op latch. End Data Op combined with the 
check condition causes a Check End to be sent to storage 
control. 


If Bus In bit 5 is on during Check End, No Sync Byte is found. 
The No Sync Byte Found latch and the End Data Op latch are 
reset by the End Response signal from storage control. The 
Data Present latch monitors the Data area near the Sync Byte. 
If data is found but a Sync Byte cannot be decoded, the Data 
Present latch is set and indicated by Bus In bit 6 during Check 
End. Storage control analyzes No Sync Byte Found and Data 
Present to determine the status of the field involved. A No 
Sync Byte Found in a Data field causes a Data Check (Format 4, 
Message 7) regardless of the condition of the Data Present 
latch. A No Sync Byte Found in the Key field causes a Data | 
Check (Format 4, Message 6) regardless of the condition of 
the Data Present latch. 


Examples: 


Record does not exist. 
RO is read. 


Record 6 cannot be 
processed. 

Data Check with Count 
ield. 

No Sync Byte Found 


Format 4, Message 5 
s indicated). 


Search terminated. 
Data Check with Count 
field. No Sync Byte 
Found (Format 4, 
Message 5 is indicated). 


Search continues until 

0 active Track iIndex- 
Bs and a No Record 
Found is posted. 


er ge CE0340 | 2358592 441300 | 441303 | 
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MICRO 


No Sync Byte Found. 


#1 


Replace Cards 


A2K2 
A2Q2 
A2P2 


#2 


Trouble 
corrected 


#3 No 
MICFL 320 
MICRO 10 


Loop test 8 for 15 sec- 
onds: 


1. Load routine AF 
2. Enter 10, 08, 00, 01, 
00 


(Continue to test 9) 


21 
MICFL 320 
MICRO 10 


Microdiagnostic 


Loop test 9 and bypass | 
errors: 


1. 
2. 


Load routine AF 
Enter 10, 09, 00, 01, 


Slope (+) 
A2L2D13 
+CE Alert 
Execute Ind 

Ch 1A2Q2D05 
—G2 
volts/div 0.1 
probe x10 


Use the diagram on 
DATA 266 and the 
sequence chart on DATA. 
268 to isolate the 
problem. 


#12 


Yes 


DATA 266 


MICRO 


Data Present failed to set. 
#8 


Replace Cards 


A2K2 
A2S2 
A2Q2 


#9 


Trouble 


Yes 
corrected 


#130 No 


DATA 990 


NO SYNC BYTE FOUND/DATA PRESENT 


MICRO 


Data Present on when 
it should be off. 


#15 


Replace Cards 


A2S2 
A2K2 
A2Q2 


#16 


Trouble 
corrected 


Yes 


#17 
MICFL 320 
MICRO 10 


Loop test A and bypass 
errors: 


1. 
2. 


No 


Load routine AF 
Enter 10, OA, 00, 01, 


Sweep 2 ms/div 
Trigger Ext 

Slope (—) 

A2L2J511 

— MST RAS TP 
Ch 1A2Q2D05 

—G2 

voits/div 0.1 
probe x10 


Use the diagrams on 
DATA 266 and the 
sequence chart on DATA 
270 to isolate the 

problem. 


Trouble. 
corrected 


Maintenance procedure 


complete. mee No 
START 500 | DATA 990 


NO SYNC BYTE FOUND/DATA PRESENT 


DATA 264 
@ 
DATA 266 
DATA 264 


AF TEST 9 AND A DIAGRAM 


MICRODIAGNOSTIC DESCRIPTION 
See DATA 254 for a description of routine AF, tests 
8 and 9. | 


Routine AF, test A orients on Home Address (Read Gi 
operation) and performs a Format G3 operation which 
creates a G3 gap, generates an Address Mark, writes a 
record, and then erases the remainder of the track (Write 
Clock Bits to Index). , 


The Read portion of the test reads and verifies the Home 
Address and the record created. 


The test then attempts to read another nonexistent field. 
The program checks for Check End with No Sync Found 
and No Data Present indicated. 


See OPER 240 for additional theory. 


Create 
Address Mark 


Set R/W 
Rd G1 


Rd G3 
End 


Rd G2 


See the sequence charts on DATA 268 and DATA 270 
for referenced test points. 


nen | CEO340 | 2358592 


© Copyright IBM Corporation 1976 


AM 


Look for Normal 


| 441300 | 441303 a os | | 
31 Mar 76 | 30 Jul 76 


G2 Field 


Look for 
(No Sync Found 
and No Data 
Present) 


—avtest9anpapiacramM DATA 266 | 


A2S2 A202 | A2K2 


BCxxx _ i, BHxxx | BExxx 
[Senos] [RW MACROS] 3 
Zl | Data Good VO Gi , Normal End NPL 
VFO to Data Q Cc | : | J (To Control 
[> DataPresent | G2 . [A Check End NPL Interface A2F2 
| , : BAxxx 
Assm Bus Bits Bus In 


7 | | To Control 
A2L2 Assm Bus Bit 5 = No Sync Found | imeliate 
BDxxx | Assm Bus Bit 6 = Data Present | 


rem 1 


CE Alert Execute ind 


A2P2 
BGxxx 


GAP | 
COUNTER | 


Non-existent Hot Index Data Good 


G3 


["”_ No Sync Found 


AF TEST9ANDA DIAGRAM DATA 266 


AF TEST 9-SEQUENCE CHART 
TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, Test 9 
1. Load AF 
2. Enter 10, 09, 00, 00 


Scope Setup 


Sweep 2 ms/div Ch 1 A2U4D13 
Mode = Alt or Chop + CE Alert Execute Ind 
Trigger Ext 
Slope (+) Volts/div 0.1 
A 2L2D13 Probe x10 
+ CE Alert Execute Ind Ch 2 (see chart) 
TRIGGERING INSTRUCTIONS 
Scope.Setup 
Sweep 2 ms/div Chl A2Q2D05 
Mode _ Alt or Chop —G2 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 
+ CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 2 msTdiv 

Slope (—) 

Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 0.3 

Source — Int Ch 1 


3350 


CE0346 =| 2358593 | 
Seq. 1 of 2. | Part No. 
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441300 | 441303 : 
| 31 Mar 76 | 30Jul 76 | : 


9 


C € ¢ ¢€ € ¢C ¢C € € 


AF TEST 9 SEQUENCE CHART DATA 268 
Legend: (___] Inactive 
Gums «Active level 
GZ Tolerance 
Chart 
Line Line Name ALD Test Error Number 


| Test Point 


BD210 | A2L2D13 
BH120 | A2Q2 JO9 


Line keys reference the diagram on DATA 266. 


96,97,98 


+CE Alert Execute Ind 


+ 
) 


—No Sync Found 


—Data Present 


+VFO To Data 


7 | +Check End NPL 


Chart 


Line Line Name 


iS 
8 
oO 

| & 
® 


+ 
2 


a 

fs () © 
ow ow 
m ‘@) 
com _— 
— = 
oO oO 
| > > 
< 8 
ie N 
| 9 c 
| 2 re 


‘| BH120 A2Q2 JO9 


—No Sync Found 
—Data Present 


+VFO To Data 


}BC110 | A2S2U13 


+Check End NPL 


Line keys reference the diagram on DATA 266. 


% AF TEST 9 SEQUENCE CHART DATA 268 


AF TEST A SEQUENCE ( CHART 
TRIGGERING INSTRUCTIONS | 


Microdiagnostic Setup 


Routine AF, test A 
1. Load AF : 
2. Enter 10, OA, 00, 00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode Alt or Chop +CE Alert Execute Ind 
Trigger Ext | 
Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 


+CE Alert Execute Ind Ch2 (see chart) 


TRIGGERING INSTRUCTIONS 


Scope Setup 
Sweep 5 ms/div Ch 1 A2Q2J09 
Mode = Alt or Chop +G1 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (+) 
Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 0.3 
Source — Int Ch 1 


5 CaaS |r 


aE +Check End NPL BE160 A2K2 D05 


AF TEST A SEQUENCE CHART _D ATA 270° 


Test Point Test Error Number > 
A8,A9,AD 


+CE Alert Execute Ind BD210 A2L2 D13 


Legend: (__] Inactive 
Gam Active level 
Tolerance 


Line Name 


2 aaa 
ps | +Normal End NPL BE160 A2K2 D11 


OOOOOOE 


+Check End NPL BE160 A2K2 D05 
7 | _No Sync Found BG140 | azP2 S04 


Line keys reference the diagram on DATA 266. 


| 
il 
ra 
ce 
& 
ae 
a 
o 
”n 
© 
> 
a 
fee 
O 
om 
=, 
a2) 
> 
NO 
” 
NO 
& 
oma 
NO 


Inactive 


i ee DATA 272 
ge ee (For expanded sequence chart) 
ak 


yr | ee 


Line Name 


+Normal End NPL eens A2K2 ah ‘of 


| —No Sync Found | BG 140 A2P2 S04 


Line keys reference the diagram on DATA 266. 


3350 CE0346 2358593 | | 441300 441303 | : 
| Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | 
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AF TEST A SEQUENCE CHART DATA 270 


AF TEST A SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 5 ms/div Ch 1 A2Q2J09 

Mode = Alt or Chop +G1 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 
+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B time/Div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 3.5 

Source — Int Ch 1 


3350 | CE0365 2358594 441300 | 441303 | 
Seq. lof 1 | Part No. 31 Mar 76 | 30 Jul 76 | 
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Chart 
| Line Line Name Test Point 


C( € € € € € € 


Al TEST A SEQUENCE CHART =o: =EFATA 272 


"te 270 Legend: [("—_] Inactive 
wae «=6Active level 
GZZZY ~Tolerance 


Test Error Number 


A8,A9,AD 


i sam 1 
BH110 A2Q2 D02 Oo 
BH110 A2Q2 DO05 


CG) 


za 
Ww NO °) 
[) 
N a) 


0 


Line keys reference the diagram on DATA 266. 


~ 


AF TEST A SEQUENCE CHART DATA 272 


7 


CCC CCC EEE 


} 
t 


NO ADDRESS MARK (AM) FOUND 


ERROR DESCRIPTION 


For normal operation, No AM Found indicates that an 
Index Mark was received before an Address Mark during 
an Address Mark Search operation. In most cases, AM 
Search is used to establish orientation; however, when an 
Index Mark is encountered, it establishes orientation. 
Degraded throughput suggests AM Search problems, 
since Index Mark is the only orientation point. 


Routine AF tests Address Mark creation, AM Search, 
and No AM Found circuits. 


No AM Found becomes active which sets Check End. 
When Check End is active, Bus In bit 4 indicates as 
follows for: 


e Read Operations except Rd G3 AM Search 


Bus In bits 3 and 4 identify an ECC Data Check. If Bus 
In bit 4 is on and bit 3 is off, an ECC Hardware Check is 
indicated and an Equipment Check is posted. 


e Rd G3 AM Search Operation 


If no data has been transferred, Bus In bit 4 indicates that 
no AM was found. : 


If data has been transferred, Bus In bit 4 is on and bit 3 is 
off, an ECC Hardware Check occurred, and an 
Equipment Check is posted. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test A orients on Home Address (Read G1 
operation) and performs a Format G3 operation which 
creates a G3 gap, generates an Address Mark, writes a 
record, and then erases the remainder of the track (Write 
Clock Bits to Index). 


The Read portion of the test reads and verifies the Home 
Address and the record created. 


The test then attempts to read another nonexistent field. 
The program checks for Check End with No Sync Found 
and No Data Present indicated. 


Create 
Address Mark AM 


Index 


Index 


G3 G1 G3 


Set R/W Rd G3 
Rd G1 Look for Normal 
End 
Rd G2 
CE0385 2358595 
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Routine AF, test B uses the data formatted in routine 
AF test A. The test orients on the Home Address and 
performs a Clock G3 operation. 


If successful, the test again orients on Home Address and 


‘performs a Read G3 AM Search operation. Failure to 


read or decode an Address Mark results in an error. 


Address 
Mark 


Index 


G1 G3 


Clock G3 Rd G1 Rd G3 


AM Search 


Look for 
Normal End 
(Indicates AM Found) 


Set R/W 
Rd G1 


Routine AF, test C formats a track with a Home Address 
only and erases the G3 field previously written. The test 
then orients on the Home Address and attempts to 
perform an Address Mark Search operation. No AM 
Found is the expected result. 


= Erase oe] 
index 


index 


G1 | 


Index 


G1 


Sync Tag ‘OB’ 


Set R/W Rd G1 Rd G3 

Rd G1 eit Erhas AM Search 
Look for Check 
End and No 
AM Found 


Non-existent 
G2 Field 


Look for 


and No Data 7 #1 
Present) — | 


441300 | 441303 | 441306 «| 
31 Mar 76 | 30Jul76 | 1 Apr77 | 


Yes 


ci _ | { Maintenance procedure 
7 7 complete. 
(No Sync Found | | : 


START 500 


No AM Found latch on. 


#2 


Replace Cards 


#3 


Trouble 
corrected 


(CC CCOCCEEE 


NO ADDRESS MARK (AM) FOUND) DATA 276 


MICFL 320 
MICRO 10 


Note: Test OA must be 
run before test OB. 


Loop routine AF test OA to 
create and read fields with 
Address Marks. 


--Enter: AF,10.0A,00,00 for loop — 
stop on error 

AF, 10,0A,00,01,00 for loop — 
bypass errors 

Loop routine AF test OB to -—-Enter: 
verify AM Search opera- 

tion with AM Found. 


AF,10.0B,00,00 for loop — 
stop on error 
AF.10,0B,00,01,00 for loop — 
bypass errors 


--Enter: AF,10,0C,00,00 for loop — 
stop on error 
AF,10.0C,00,01,00 for loop — 
bypass errors 


Loop routine AF test OC to 
verify No AM Found 
operation. 


Sweep 5 ms/div 
Trigger Ext 
Slope (—) 
A2L2J11 
—MST RAS TP 
Ch 1A2Q2B13 
— Search AM 
voits/div 0.1 
probe x10 


DATA 278 


-| Use the diagrams on 
DATA 278 and the 
sequence chart on DATA 
280 to isolate the 

problem. 


Trouble 
corrected 


#8 No 


DATA 990 


DATA 276 


NO ADDRESS MARK (AM) FOUND 


ARTES é DIAGRAM 


See the sequence chart on DA TA 280 jor referenced 
test points. | 


See OPER 240 for theory. 


3350. ~—'|: CEO385 = ||.-s«:2358595 
| | Seq. 2 0f 2 | Part No. 
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441300 | 441303 441306 | ae 
31 Mar 76 | 30 Jul 76 | 1 Apr77 


AL TEST C DIAGRAM. DATA 278 


A282 A202 | | A2K2_ 


BCxxx , BHxxx | | BExxx 
af a 
Raw Read Data AM Found | |e G1 ace S Normal End NPL - 
“* 3 we eQ 9 ate a. ot To Control 
Search AM Bit Ring 3 Pwr _No AM Found * ECC Data Chk S Check End NPL ' Interface 
gS Check Cond | 
Phy Index @ ) 
A2L2 S G3 |  A2F2 
BDxxx . BAxxx 
| Format | | | 
cs Erase = 


CE Alert : 
[Bes Execute Ind Assm Bux (Bit 4) Bus In (Bit 4) | To Control 
_ | a Interface 


AF TESTCDIAGRAM ~=DATA 278 : 


m “Y A mA “y 
Cy SI as Ss CS Ss 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, test C 
1. Load AF 
2. Enter 10, OC, 00, 00 


Scope Setup 


Sweep 5 ms/div 
Mode _ = Alt or Chop 
Trigger Ext 
Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 
+CE Alert Execute Ind Ch2 (see chart) 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


(CCOCOCE 


AF TEST C SEQUENCE CHART 


(CC COCECEEC EE 


Test Error Number 


AF TEST C SEQUENCE CHART 


DATA 280 


Legend: ([(__] Inactive 
Gum «Active level 
Tolerance 


Test Point 


Chart 
Line Line Name 


omen ie 
eC 
CT 
rome fo 
secran___—ie 
intact 
emnronieecom [oi 
rome fa 
nC 
co 
owaewne fo 


Line keys reference the diagram on DATA 278. 


A2L2 D13 


ee 
mace [0] || 
aon OL | | 
Tome | 


A282 BO3 


A202 G13 


A2Q2 J13 


A2Q2 G02 


A2Q2 S07 


A2Q2 B12 


A2K2 DO5 


etefefetete fe} efe fe] Pt 
OOOOOO00000 


DATA 282 


3350 CE0390 2358596 441300 441303 441308 
Seq. 1 of 2 | Part No. 31 Mar 76 30 Jul 76 | 18 Aug 78 
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DATA 284 
(For expanded sequence chart) 
DATA 280 


AF TEST C SEQUENCE CHART 


DATA 284. 


ié i ‘ . 
\ - * i 
oa a ‘ 


AF TEST C SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


_ Scope Setup | ae 


Sweep 5 ms/div Ch 1 A2L2J09 
Mode = Alt or Chop +Gl 
Trigger Ext Volts/div 0.1 


Slope (+) Probe x10 | 


A2L2D13 

+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (+) 
Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 0.3 
Source — Int Ch 1 


Ch 2 (see chart) 


3350 ~CE0390 | 2358596 
Seq.2 0f2 | PartNo. | 
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441300 «| 441303 «| 441308_—C | 
| 31 Mar 76 | 30Jul76 | 18 Aug 78 


DATA 280 


AF TEST C SEQUENCE CHART DATA 282 


Legend: (—_~] Inactive 


LA | @mmme Active level 
, | | : | CZ] Tolerance 


| Chart 
| Line 


Line Name 


ALD | 
Ee 
nie [oro |@ | 


~|F 
—_ | O 
ot 
©) 
m 
> 
(4°) 
a 
mM 
x 
49) 
oO 
Cc 
+ | 
cy) 
> 
CQ. 
wo 
O 
NO 
om 
2) 
> 
NO 
ND 
w) 
— 
WwW 


— 
remnsem ——fewe [nono [@P | 
> 
— 


+Check Cond BH150 A2Q2 B12 Inactive 
BE160 A2K2 DO5 


Line keys reference the diagram on DATA 278. : 


10 +Check End NPL 


ar reste sequence cuarr DATA 282 


Nat *- Re a ON es a ew Oe. 


ihn aac ian pre re, fe ‘ane 
1 % q 
ae e q . { - i : a 

he ile. tas Mie * Bie oe Ba” eo 


AF TEST C SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 
Sweep 5 ms/div Ch 1 A2Q2J09 
Mode __ Alt or Chop +G] 
Trigger Ext Volts/div 

Slope (+) Probe 

A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 5 ms/div 
Slope (+) 
Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 3.5 
Source — Int Ch 1 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 5 ms/div Ch 1 A2Q2S07 

Mode _ = Alt or Chop —Phy Index 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mod: — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (—) 
Delay Time-Delayed Sweep — 10 us/div 
Delay-Time Multiplier — 6.5 
Source — Int Ch 1 


Fm 
é 
5 te 


ie 


AF TEST C SEQUENCE CHART DATA 284 


DATA 280 Legend: C——] Inactive 


quam «Active level 


CZ Tolerance 
Chart 
Line Line Name ALD Test Point 
No. 
+CE Alert Execute Ind BD210 A2L2 D13 


—G3 A2Q2 D02 


4 +Normal End BE160 A2K2 D11 
a | —Search AM BC140 A282 BO3 


Test Error Number 


Inactive 


Inactive 
Inactive 


Hii 
LL 


DATA 280 


4, ba 
2 
® 
- 


—Search AM BC140 A2S2 B03 Pulse End at Rise of Phy Index 


af 
9 


| —No AM Found*ECC DataChk | BH140 | A202 J13 Lt) 
+Check End NPL BE160 | A2K2D05 Ci 


Line keys reference the diagram on DATA 278. 


3350 CEOSOS | 2358597 441300 441303 
Seq. | of 1 | Part No. 31 Mar 76 | 30 Jul 76 
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AF TEST C SEQUENCE CHART DATA 284 


MISSING SERVO PULSES OR DATA BITS 


ERROR DESCRIPTION | 


The Variable Frequency Oscillator (VFO) requires entry of 
pulses from the servo of data circuits to maintain the proper 
frequency. 


Servo pulses from the HDA are used to control the VFO 
at all times in Read/Write mode except while in a Read 
operation. Missing servo pulses causes the VFO to 
operate at the wrong frequency. During this time, a 
continual check is made for missing pulses. 


Raw Read Data is used to control the VFO during Read 
operations. In addition, the Raw Read Data bits are used 
to establish a clock/data bit relationship during the VFO 
Fast Sync time. A check for missing data bits is made 
during VFO Fast Sync time. 


This test checks the ability of the machine to detect 
missing servo and data pulses. It also tests the ability to 
reset the error latch. 


MICRODIAGNOSTIC DESCRIPTION 


See DATA 74 for a description of routine AD, test 1. 
See DATA 300 fora description of routine B8, test E. 


Routine AF, test B uses the data formatted in routine 
AF, test A. The test orients on the Home Address and 
performs a Clock G3 operation. 


If successful, the test again orients on Home Address and 
performs a Read G3 AM Search operation. Failure to 
read or decode an Address Mark results in an error. 


] G1 G3 
Set R/W Clock G3 Rd G1 Rd G3 Look for 


AM Search Normal End 
nde (Indicates AM Found) 


Address 
Mark 


C 


#5 


MICRO 


Unable to force missing 
servo pulses or data bits. 


Replace Cards 


Trouble 
corrected 


MICFL 630 
MICRO 10 


{Loop test E and bypass 


errors: 
1. Load routine B8 
2. Enter 10,0E,01,00 


0.1 ms/div 


-—MST RAS TP 
Ch 1 A2L2J07 
— Invert Tag Bus Bit P 
voits/div 0.1 
probe x10 


Use the diagrams on 
DATA 290 and the Ch 2 
probe to isolate the 

probiem. 


#18 


Trouble 
-corrected 


No 


DATA 990 


= CE0S507 | 2358598 441300 441303 
3350 Seq. 1 of 2 | Part No. 31 Mar 76 | 30 Jul 76 
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Replace Card 
A2R2 — 
#7 


Maintenance procedure 
complete. os 
‘#10 


START 500 


me 30 


C(¢€ €C €C€ CCC CCC CCC OCC 


MISSING SERVO PULSES OR DATA BITS 


_Missing Servo input. 


#11 


[Routine AD, test 1 or | 
[routine AF, test B exercises | 
the circuits involved with 

|this error. Loop first one | 
itest ¢ and then the other. — | 


#12 


MICFL 240 
MICRO 10 


Loop test 1 and stop on 
errors: , 


1. Load routine AD 
2. Enter 10,01,00 


#13 


Test fails 


MICFL 320 
MICRO 10 


Loop test B and stop on 
errors: 


1. 
2. 


#15 


Load routine AF 
Enter 10,0B,00,00 


Test fails 


No #16 


DATA 288 


eS Exit to MICRO section 
and follow instructions 
DATA 990 under the first failing 


| Error Code. 


#17 


MISSING SERVO PULSES OR DATA BITS 


DATA 288 


on 


"MISSING SERVO PULSES OR DATABITS sina servorurstson para nrts DATA 290 


See OPER 230 for theory. 


3350. } CE0SO7 2358598 
| | Seq. 20f2] Part No. 
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441300 441303 
31 Mar 76 | 30 Jul 76 


TRACK USED 
COUNTER 


fe) 

i 3 
oo 
bee 
o 
o 
ban | 
3 
© 

7 re) 
Kr 

; 
m 
ank 
Ww 
© 


A2N2 | | A2L2 a A2R20 — AaRa A2K2 
BKxxx . BDxxx A BLxxx 9 BBxxx BExxx 


OP DECODE 9 REORIENT | | 1ECC ~|ASSM BUS 
In COUNTIES L™ Missing Servo * Data | | 
Gate Controller Err 2 Q | | | 


H 
| VFO Detected Error 


vert Tag Bus Bit P TP 


Reload TR Bits 0-13, P 


Np Controller Check 


BO * TR Bits 0-7, P 
ae Gen Reset 


Servo Mode ra | 
i A2Q2 A2P2 A2S2 
Missing Input | BHxxx BGxxx. BCxxx 
Wr Gate Not Suppressed GAP |SERDES | 
VFO 1F Fmt * Rd G4 Q | cotwren VFO To Data @ 


Legend: C——) Inactive 
qummm Active level 
Tolerance 


Chart | | OO | | | | | 
Line Line Name ALD | Test Point | 
No. | E2,E3 £4,E5 E6,E7 - 
-Invert Tag Bus BitP TP BD170 A2L2 J07 
—VFO Detected Error | BL140 A2R2 G05 
BL140 


Inactive 


Vomsee | wen ——_— 


ee 
—VFO 1F BJ130 A2T2 D10 en 
rr 


*See DATA 996 for a description of pulse duration and repetition rate. 


OOOOOGooO0000 


MISSING SERVO PULSES OR DATABITS DATA 290 


f a aoe Ow f oN ( Me : ow | f OS f om | . oy : e™, 
| | ee ni i 4. > ah) \ x BB Lg si ce cae; 
aon 2 Ne P i _ . \i ae ce Nos ra : Ni. 2 Ne Y Nee - ee 


C(€¢€¢ € € € € € € € € € € € € € € € € € € € € € C(€ € CC € 


MONITOR CHECK CHECKER MONITOR CHECK CHECKER DATA 292 


ERROR DESCRIPTION | MICRO | MICRO 


This test uses a diagnostic decode to block the Function 
pulses to the Monitor Check circuits. Missing Function 


pulses set the checker. The test verifies the setting and ae 
: onitor Check failed to 
resetting of the checker. set or reset. 


A test is made to verify that the Controller Check is #1 
active while the Monitor Check is on. 


Replace Cards 


MICRODIAGNOSTIC DESCRIPTION 


Routine B8, test D verifies that a Set Read/Write operates | 
in the following way: #2 


1. Functions as in Extended Operation; that is, does 


not return Normal End with Tag Valid. Yes 


Trouble 


. ne corrected 
2. Returns Normal End at the proper time to signify 


completion of the operation. #3 
. MICFL 630 
Test D also verifies that Normal End is reset by the End MICRO 10 


Response tag. Check conditions that occur during this 
operation are also indicated. 


Microdiac 


Loop test D and bypass 
errors: 


1. 
2. 


nostic 


The test also forces Monitor Check. 


Load routine B8 
Enter 10, OD, 01, 00 


0.1 ms/div 


— MST RAS TP 
Ch 1 A2K2M08 
— Set R/W Op 85 
voilts/div 0.1 
probe x10 


#5 


Use the diagrams on 
DATA 294 and the Ch 2 
probe to isolate the 
problem. 


Trouble 
corrected 


Maintenance procedure | » 4 
complete. 


DATA 990 START 500 


| | cEos10 | 2358599 441300 | 441303 | | | 
33350 ~—s | Seq. 1 of 2} Part No. 31 Mar 76 | 30 Jul 76 
© Copyright IBM Corporation 1976 a. —— MONITOR CHECK CHECKER DATA 292 


MONITOR CHECK CHECKER | | a . 7 - ¥ ae | | a | 7 : e MONITOR CHECK CHECKER PATA 294 — 


See OPER 241 for theory. es — | oe -_ an | a | ‘aie 
a : | | | BDxxx BExxx 


SY | OP DECODE | Sf ASSM BUS _ 


A2Q2 | A2P2 ) Set R/W Op 85 


BHxxx BGxxx om 
| Reorient Servo Clock “&\ 


[Rw MACROS car 
Ss COUNTER | 
RW Op Dlyd 
A2R2 


—_ x2 Function Pulse 
| BLxxx | 
REORIENT 
Q COUNTER 
VFO Good 7 


AM Area 


Status Monitor Check 


Ss Controller Check 


Gate Controller Err 2 


Ss Gen Reset | 


Selected 


Raw Servo Data 


Legend: C——) Inactive 
qu Active level 
Tolerance © 


| Test Point Test Error Number | 
DC, DE, DD 


A2L2 M08 


Chart | | | 
Line Line Name 


—SetR/WOp85 | 


BD150 


ALD 


—Status Monitor Check BE120 A2K2 PO6 
+Reorient Servo Clock BD160 A2L2 DO5 


+RW Op Did BH100 A202 B10 | 
—Gate Controller Error 2 BE120 | A2K2 M03 | 


A2L2 B10 


—Controller Check BE130 A2K2 Mi2 


A2R2 006 


| —VFO Good BL120 


*See DATA 996 for a descrip tion of pulse dura tion and repetition rate. 
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A2R2 G13 
A2R2 G10 


MONITOR CHECK CHECKER DATA 294 


C( ¢€€ € 


(€ € € € € € € € € € € € € 


MONITOR CHECK SYMPTOM CODE MONITOR CHECK SYMPTOMCODE DATA 296 


See the sequence charts on DATA 298 for referenced : 
test points. A2P2 BGxxx Logic Diagram A2L2 BDxxx Logic Diagram 


Status Monitor Check detects hang up conditions. The 
Monitor Check Counter is held reset when the controller is 
not selected. When the controller and a drive are selected 
and after a Set Read/Write operation has been issued, 
Reorient Servo Clock pulses are sent to the counter. The 


counter advances once on the leading edge of each pulse. If aattant 
the counter counts to 3 without a Function Pulse having Servo Clock DO5 CTR CTO 
primed the counter reset, a Monitor Check is generated at Power On Réskt B08 ¥ CT CT1 
ae R 
CT3 Al eL 
N = aN DO9 Status Monitor Check 


the fall of the Reorient Servo Clock pulse. Function pulses CT2 
that occur prior to count-3 time set a latch, which gates 
Reorient Servo Clock pulses to reset the counter as it steps 

to count 3 and before the Monitor Check latch can set. Since 


Reorient Servo Clock pulses occur at approximately 1.67 | Gen Reset B10 
microsecond intervals and a count of 3 causes a Monitor 
Check, at least one Function Pulse is required every 6.5 | 
microseconds (approximately). | VFO 1F J13 A : 
Addr Mark Gate 1 aes. J12 - | 
Function Pulses indicate: | HesetCtr Gog | 
, : A. | : 
1. That clock or data bits are being recognized during | (not) RW Op Did Mog | | 
| : | G12 Function Pulse 


R 


a | 


an Address Mark search. 


2. That the Bit Ring is running after Read/Write was 


Rd Wrt Latch J07 
reset. Ses 


| A 
BitRing6 B12 : 
Xfer ECC Ctrl JO6 _ | 
(not). Run ECC Not Freeze] = | 


3. That the Bit Ring and Gap Counter are functioning 
during Read/Write operations when no Sync In 
pulses are being generated. 


4. That Sync In pulses are being generated during data 
handling operations. (An I Write Sense failure 


blocks pulses and forces a Monitor Check.) Count 1 


Sync In | G13] a 


Drive Selected G03 iN | 


(not) Write Fail | P02 


3350 CE0525 2358600 441300 441303 | 
Seq. l of 2 | Part No. 31 Mar 76 | 30 Jul 76 | 
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MONITOR CHECK SYMPTOM CODE | | | 7 . = _ - 3 . of a MONITOR CHECK SYMPTOM CODE - DATA 298 


a 
ae 
ae 


Legend: C——) Inactive 
aummms Active level 
Tolerance 


Line Name Test Point 


Change horizontal display to: B Delayed by A. 
Turn Delay-Time Multiplier to 8.3 on the dial. 
Delayed Sweep to 2 ps/div. 3 


~Addr Mark Gate 1 BG160 | A2P2 J12 Ci 


ALTERNATE PARAMETER 1 | Alternate Bit Ring Time 


ALTERNATE PARAMETER 2 


| CE0525 2358600 
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441300 | 441303 
31 Mar 76 | 30 Jul 76 | 


MONITOR CHECK SYMPTOMCODE DATA 298 


Ay Mr PR FR FH FR OH A ow & Bs wy EW FY a: é a ‘ -: 
oe ee ee ee ee ee ee PI RF FAS aed | a s ae 


NO CONTROLLER CHECK FOR MISSING SERVO PULSES OR DATA BITS 


ERROR DESCRIPTION 


Missing servo pulses and data bits cause a Controller Check. 
This test verifies that the Controller Check circuits operate 
correctly for these errors. 


MICRODIAGNOSTIC DESCRIPTION 


Routine B8, test E tests that the Missing Servo and 
Missing Data errors can be forced and reset and that a 
Controller Check can be generated. A Set Read/Write 
activates the Servo Mode circuitry, Diagnostic Invert Tag 
Bus Parity blocks VFO pulses, and a Missing Servo Error 
occurs. A Read operation is initiated and when the VFO 
switches from Servo (pulse) mode to Data (pulse) mode, 
Missing Data is detected. 


Set R/W Rd G1 


Set Diagnostic Invert 


Tag Bus Parity (Look for Missing Servo 


Sense Controller Error 2 
Check for Missing Servo 
(B1 Bits O and 1 = 01) 


Sense Status (Look for Pre 
Controller Check (B1 Bit O = 1) 
Bit O = 1) 


O and 1 = 11) 


re CE0535 2358601 441300 441303 441306 | 441310 
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Sense Controller Error 2 


and Missing Data (B1 Bits 


Sense Status (Look for 
Controller Check (B1 


#4 


#5 


Controller Check failed to 
set for missing servo 
pulses or data bits. 


#1. 


Yes 
corrected 


#3 
MicFL 630 |N° 
MICRO 10 


[Microdiagnostic | 


Loop test E and bypass 
errors: 


1. 
2. 


Load routine B8 
Enter 10,0E,01,00 


Sweep 0.1 ms/div 
Trigger Ext 

Slope (—) 

A2L2J511 

— MST RAS TP 
Ch 1 A2L2J07 

—Invert Tag Bus Bit P 

TP 

volts/div 0.1 

- probe x10 


Use the diagrams on 
DATA 290 and the Ch 2 
probe to isolate the 
problem. 


Trouble 
corrected 


Yes 


#7 


No 


DATA 990 


NO CONTROLLER CHECK FOR MISSING SERVO PULSES OR DATA BITS 


MICRO 


Controller Check failed to 
reset for missing servo 
pulses or data bits. 


#6 


Maintenance procedure 
complete. 
#8 


START 500 


NO CONTROLLER CHECK FOR MISSING SERVO PULSES OR DATA BITS 


DATA 300 


DATA 300 


MONITOR CHECK SYMPTOM CODE 


ERROR DESCRIPTION: 


Monitor Check tests the Bit Ring and Gap Counter 
operation and ensures that an Address Mark Search 
operation is progressing satisfactorily. Failures in these | 
areas result in a machine hang condition. 


Microdiagnostic routine AF, test OC tests the operation 
of the Monitor Check circuits during Address Mark 
Search. Looping this test provides a method for scoping. 


Any voltage measuring less 
than 70% of its rated 
potential is considered 
missing. 


#1 


The two sets of parameters provided for routine B4 cause 
scoping loops for: 


e Function Pulses during Set Read/Write. 
e After Set Read/Write. 


If scoping is required, use the diagram on DATA 296 
and the sequence chart on DATA 230. If the sequence 
relationships are not as indicated, use the ALDs to 
resolve the problem. 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test C formats a track with a Home Address 
only and erases the G3 field previously written. The test 

then orients on the Home Address and attempts to 

perform an Address Mark Search operation. No AM 

Found is the expected result. 


= Erase aad 
Index ~ Index Index 
G1 G1 | 


Set R/W Sync Tag ‘0B’ Rd G1 Rd G3 

Rd G1 . Fmt Erase AM Search 
Look for Check 
End and No 
AM Found 


Figure 1. Controller Voltages 
Voltage Test 


Tolerance Maximum Entry 
Point AC Ripple 
—4V | A2D2B06 |—3.84 to —4.16 VV |0.04V p-p | PWR 55 B 
+6V | A2T2G11|+5.76 to +6.24V |0.08 Vp-p | PWR 60 A 


CE0535 2358601 441300 | 441303 441306 441310 
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FSI 


Monitor Check latch on 


- a Voltages as shown in 
Figure 1. 


#3 


Trouble 
corrected 


No 
MICFL 320 
MICRO 10 


Loop test C and 
bypass errors: 
1. Load routine AF 

2. Enter 10,0C,01,01, 00 


Sweep 2 ms/div 
Trigger Ext 
Slope (—) 
A2L2J11 
— MST RAS TP 
Ch 1 
A2Q2M07 
— Addr Mark Gate 1 
volts/div 0.1 
probe x10 
Ch 2 
A2P2G12 
— Function Pulse 
volts/div 0.1 
probe x10 


#6 


Change horizontal display 
to B Delayed by A. Set 
Delay-Time Multiplier to 
8.3 and Delay Time- 
Delayed Sweep to 2 us/div 
and observe display @ 
and © on the sequence 
charts on DATA 298. 

#7 | 


Trouble 


corrected 


Alternate Parameter 1 


(See DATA 298) 
MICFL 510 


MICRO 10 


1. 
2. 


Maintenance procedure 
complete. 


START 500 


Loop test entered below 
and bypass errors: 


Load routine B4 
Enter 10,83,00,85, 
00,0B,00,42,64,05, 
00,00,00,00,00,00 


—MST RAS TP 


A2P2G12 
—Function Pulse 
volts/div 0.1 
probe x10 


Trouble 
corrected 


No 


DATA 990 


MONITOR CHECK syMpToMcopE DATA 302 


Alternate Parameter 2 
(See DATA 298) 


MICFL 510 
MICRO 10 


Loop test entered below 
and bypass errors: 

1. Load routine B4 

2. Enter 10,83,00,85, 
00,85,00,05,00,0B, 
00,42,64 


Sweep 
Trigger Ext 


1 ps/div 


Slope (—) 
A2L2J11 
—MST RAS TP 
Ch 1 
A2P2G12 
— Function Pulse 
volts/div 0.1 © 
probe x10 DATA 
Ch 2 | 296 
A2R3D13 
Reorient Servo Clock @ 
volts/div 0.1 
probe x10 DATA 
296 


#14 


MONITOR CHECK syMPToM cope DATA 302 


ae Ss et ( 7 ( 6 aes 
> 5 1, n 
Bg" { : jus» yy" Rigen 


DEFECT SKIPPING REORIENTATION ERROR 


ERROR DESCRIPTION 


To format a record that contains a defect, the Count 
field is processed before it can be determined that the 
defect will fall within the current record. The Count field 
must be rewritten with the correct flag bytes and skip 
defect information. To accomplish this, the disk must be 
reoriented to the gap preceding the Count field. If an 
Error Alert occurs during the reorientation, a Defect 
Skipping Reorientation Check is indicated. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 2 checks the Reorient Counter operation. 
The test performs a Read G1 operation to start the Reorient 
Counter in Index Mode and then checks that the Index Field 
pulse is generated at the proper time. The G1 field is read 
again to ensure the proper relationship. 


A Write G3 operation is then performed to start the counter 
in AM (Address Mark) mode and then checks that the AM 
field pulse occurs at the proper time with respect to Index 
and has the proper duration. The G3 field is read again to 
ensure the proper relationship. 


Another Read G1 operation is initiated and Invert Bus Out 
Parity is used to force a Reorient Counter Check. Proper 
operation of the Reorient Counter Check and Controller Check 
is verified. 


Index Index index 


Set R/W Start Sense Wr G3 Find AM Field 
Rd G1 ae Reset Reorient and verify duration 
Counter Rd G3 


Reset Reorient Counter Find Index Field 


Rd G1 


Start Sense for AM Field 


: CE0S45 2358602 441300 | 441303 
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Cc ( 


index 


invert BO 
Parity 


Sense for 
Reorient Counter 
Check 


Gen Reset 


Sense for no 
Reorient Counter Chec 


DEFECT SKIPPING REORIENTATION ERROR 


Defect Skipping 
Reorientation Check. 


Ge ek ete hese yt ae ~— 
1 Test 2, routine BB per- 


lforms the types of opera- 
Itions involved in 


#2 


MICFL 740 
MICRO 10 


Loop test 2: 


1. Load routine BB 
2. Enter 10, 02, 00, 00 


Test fails 


#4 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


DATA 990 


MICRO 


DEFECT SKIPPING REORIENTATION ERROR 


DATA 304 


DATA 304 


_ REORIENT COUNTER CHECK 


_-REORIENT counter check DATA 308. 


ERROR DESCRIPTION oa pe ee ee ie? ys | eae _ +4 ‘ MICRO oe MICRO | a FSI 


Reorient Counter Check. 


During the retry of data operations, a Set Sector | | | a | | 
- command is used to establish an approximate orientation : 

point and to allow time to reconnect to the channel. 

Orientation to a point where data transfer can be 


Reorient Counter Check | 
failed to set. 


Reorient Counter Check 
failed to reset. 


resumed must be more precise. The Reorient Counter is we 
used to time the retry precisely to the gap preceding the : : ——i —~ | #10 
record to be retried. This is done by counting byte times Replace Cards... MICFL 740 
around the entire disk. When the proper number of byte | | : | MICRO 10 

times has passed, Index (IX) Field or Address Mark (AM) 3 reer |[Microdiagnostic 
Field is indicated, depending on the type of operation. A2K2 loop teev@andwionon “| 
The Reorient Counter generates parity for self-checking. : | #3 core 


1. Load routine 6B 


This test forces parity errors and verifies that they are 2. Enter 10,04,00 


detected, and then tests that the error can be reset. 


Trouble 
corrected 


Yes 


MICRODIAGNOSTIC DESCRIPTION 


See DATA 310 for a description of routine BB, test 2. 


Routine BB, test 4 reads a G2 field and then writes G3 
field of 10 bytes. The G3 field is read using a byte 
count of one. The field produced has the following 


#4 Test fails 
MICFL 740 


MICRO 10 co 


Loop test 2 and bypass 


#12 Yes 


components: errors: ATA 990 ___‘[Exit to MICRO section and 

1. Load routine BB follow instructions under 
@ 1 Data byte 2. Enter 10, 02, 01, 01, 00 the first failing Error Code. 
@ 6 ECC bytes 


@ 3 Track Used Count Bytes (2 count + Parity Check) 


The Track Used Counter bytes are loaded into the 
counter as they are read. Sense Track Used High and 


Sweep 5 ms/div 


Trigger Ext 


MICRO 


Sense Track Used Low operations are performed and Slope (—) 
lues of ‘0000’ are expected. | ae 
values of ‘0000’ are exp —MST RAS TP 
oe Ch 1 fea me @ 
Track Used 
eed Parity volts/div 0.1 DATA 
al ECC Count i prove oh 320 
19 00 FF FF FF FE FF FF 0000 FO ECC rey 1900 FFFFFF FF FF FF 0000 FO | Use the diagram on 
~ ae : ae DATA 320 and the . 


sequence chart on DATA 


| 
| 
| 321 to isolate the problem. 
{ 
t 
q 


Trouble 
Set R/W corrected 


Rd G1 Sense TR 


#1 


Hi and Lo " | 
(Verify ‘00 00’) Maintenance procedure #7 No 
complete. 


GS DATA 990 


START 500 


neh -CEOS4S | 2358602 441303 
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COCECCOCOCCOCECEC CEE EC EOE OOO OOOO EE 


ADDRESS MARK (AM) FIELD LATE TIMING ADDRESS MARK (AM) FIELDLATETIMING DATA310 
ERROR DESCRIPTION MICRO 
During the retry of data operations, a Set Sector command is A | 


used to establish an approximate orientation point and to 

allow time to reconnect to the channel. Orientation to a point 

where data transfer can be resumed must be more precise. The 

Reorient Counter is used to time the retry precisely to the gap 
preceding the record to be retried. This is done by counting 

byte times around the entire disk. When the proper number of a 


byte times has passed, Index (IX) Field or Address Mark (AM) 
Field is indicated depending on the type of operation. 


This test checks the timing of the Address Mark field. 


MICRODIAGNOSTIC DESCRIPTION 42 


Routine BB, test 2 checks the Reorient Counter operation. 

The test performs a Read G1 operation to start the Reorient 
Counter in Index mode and then checks that the Index Field 
pulse is generated at the proper time. The G1 field is read | 
again to ensure the proper relationship. MICEL 740 


A Write G3 operation is performed to start the counter in AM MICRO 10 
(Address Mark) mode. A Write G3 checks that the AM Field 
pulse has the correct duration and occurs at the proper time 
with respect to Index. The G3 field is read again to ensure the 
proper relationship. Another Read G1 operation is initiated 
and Invert Bus Out Parity is used to force a Reorient Counter 
Check. Proper operation of the Reorient Counter Check and 
Controller Check is verified. 


Yes 


Trouble 
corrected 


Loop test 2 and bypass 
errors: 


1. Load routine BB 
2. Enter 10, 02, 01, 01, 00 


| — MST RAS TP 
Ch 1 A2Q2J511 

— Index Alert 

voits/div 0.1 

probe x10 


Index Index | index index 


Set R/W | Start Sense Wr G3 Find AMField —~ | RdGi— invert BO is 
Rd G1 ee Reset Reorient and verify duration . Parity Use the diagram on 


Counter 
Start Sense for AM Field 


| DATA 320 and the 
sequence chart on DATA 


Rd G3 Sense for 


Reorient Counter 


Reset Reorient Counter 


Find Index Field 


Rd G1 Check 321 to isolate the problem. 
Gen Reset #8 
Sense for no 


Reorient Counter Check Trouble 


corrected 


Maintenance procedure 
complete. 
#7 
DATA 990 START 500 


_.. | cgosss | 2358603 
ss00 [Stora 
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ADDRESS MARK (AM) FIELD LATETIMING DATA 310 


! ) aan _ ‘ eres 
30 Jul 76 


ADDRESS MARK (AM) FIELD DURATION” ADRESS MARK (AMD FIELD DURATION DATA 312 


ERRORDESCRIPTION  —s—ié=ts va org — ~ ee | | | a MICRO 


During the retry of data operations, a Set Sector 
command is used to establish an approximate orientation 
point and to allow time to reconnect to the channel. 
Orientation to a point where data transfer can be 
resumed must be more precise. The Reorient Counter is 
used to time the retry precisely to the gap preceding the — 
record to be retried. This is done by counting byte times 
around the entire disk. When the proper number of byte 
times has passed, Index (IX) Field or Address Mark (AM) © 
Field is indicated depending on the type of operation. 


This test checks the duration of the Address Mark field. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 2 checks the Reorient Counter 
operation. The test performs a Read G1 operation to 


Yes 


Trouble 
corrected 


start the Reorient Counter in Index mode and then SAIGEL sae 
checks that the Index Field pulse is generated at the MICRO 10 
proper time. The G1 field is read again to ensure the proper 

relationship. | 


| Loop test 2 and bypass 
A Write G3 operation is performed to start the counter in errors: 
AM (Address Mark) mode. A Write G3 checks that the 1. Load routine BB 
AM Field pulse has the correct duration and occurs at the 2. Enter 10, 02,01, 01, 00 
proper time with respect to Index. The G3 field is read #4000 | 

again to ensure the proper relationship. Another Read Gl 
operation is initiated and Invert Bus Out Parity is used to 

force a Reorient Counter Check. Proper operation of the 


Reorient Counter Check and Controller Check is verified. 


Sweep 2 ms/div 
Trigger Ext 

Slope (—) 

A2L2J11 

—MST RAS TP 
‘Ch 1 A2Q2J11 
—Index Alert 
voits/div 0.1 
probe x10 


Index index index Index 


#5 


Set R/W 


Start Sense Wr G3 Find AM Field Invert BO 
Rd G1 oa Reset Reorient and verify duration reeity Bene 
Reset Reorient Counter bi Index Field apes ; oe Fi ont Count sequence chart on DATA 
| es Start Sense for AM Field Check 321 to isolate the problem. 
Gen Reset #8 


Sense for no 
Reorient Counter Check 


Trouble 
corrected 


" — No Maintenance procedure 
| me complete. | 
|  # 
DATA 990 | START 500 


ADDRESS MARK (AM) FIELD DURATION DATA 312 — 


} ~ (eeosss | 2358603 
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INDEX FIELD EARLYORLATE DATA 314 


INDEX FIELD EARLY OR LATE 


ERROR DESCRIPTION | | | MICRO 
During the retry of data operations, a Set Sector Ee 
command is used to establish an approximate orientation 


point and to allow time to reconnect to the channel. 
Orientation to a point where data transfer can be Index Field is too early 
resumed must be more precise. The Reorient Counter is or too late. 

#1 


used to time the retry precisely to the gap preceding the 
record to be retried. This is done by counting byte times 


around the entire disk. When the proper number of byte Replace Cards 
times has passed, Index (IX) Field or Address Mark (AM) A2R2 A2R4 
Field is indicated depending on the type of operation. A2T2 

#2 


This test checks the counting speed of the Reorient 
Counter. 


Yes 


Trouble 
corrected 


MICRODIAGNOSTIC DESCRIPTION 


See DATA 320 for a description of routine BB, test 2. #3 
MICFL 740 
MICRO 10 


Loop test 2 and bypass 
errors: 

1. Load routine BB 

2. Enter 10, 02, 01, 01, 00 


Sweep 0.5 ms/div 
Trigger Ext 

Slope (—) 

A2L2J11 

— MST RAS TP 
Ch 1 A2R2B05 
—CT 67 
volts/div 0.1 


— Index Field TP 
voits/div 0.1 
probe x10 


Use the diagram on 
DATA 320 and the 
sequence chart on DATA 
321 to isolate the problem. 


Maintenance procedure 
complete. 
#7 
DATA 990 START 500 


oe Core 4 ES _ Pp | 
i eae ia | INDEX FIELD EARLYORLATE DATA 314 
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NO INDEX FIELD OR ADDRESS MARK (AM) FIELD — 


ERROR DESCRIPTION | 


During the retry of data operations, a Set Sector 
command is used to establish an approximate orientation 
point and to allow time to reconnect to the channel. 
Orientation to a point where data transfer can be 
resumed must be more precise. The Reorient Counter is 
used to time the retry precisely to the gap preceding the 
record to be retried. This is done by counting byte times 
around the entire disk. When the proper number of byte 


_ times has passed, Index (IX) Field or Address Mark (AM) 


Field is indicated depending on the type of operation. 


This test checks the ability of the Reorient Counter to 
count and generate Index Field and Address Mark Field 
lines. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 2 checks the Reorient Counter operation. 
The test performs a Read G1 operation to start the Reorient 
Counter in Index mode and then checks that the Index Field 
pulse is generated at the proper time. The G1 field is read 
again to ensure the proper relationship. 


‘A Write G3 operation is performed to start the counter in 
AM (Address Mark) mode. A Write G3 checks that the 
AM Field pulse has the correct duration and occurs at the 
proper time with respect to Index. The G3 field is read 
again to ensure the proper relationship. Another Read G1 
operation is initiated and Invert Bus Out Parity is used to 
force a Reorient Counter Check. Proper operation of the 
Reorient Counter Check and Controller Check is verified. 


Index Index Index 


Rd G1 | i aa Reset Reorient and verify duration 
Reset Reorient Counter Counter Rd G3 


Find Index Field | Start Sense for AM Field 


‘Rd G1 


CE0S6S 2358604 
Seq.20f 2] Part No. | 


441303 ] 
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NO INDEX FIELD OR ADDRESS MARK (AM) FIELD DATA 316 


MICRO 


No Index Field or 
Address Mark Field read 
in one revolution. 


Replace Cards 


#2 
Trouble Yes 
corrected , 
#3 


MICFL 740 
MICRO 10 


Loop test 2 and bypass 
errors: 


1. Load routine BB 
2. Enter 10, 02, 01,01, 00 


Use the diagram on DATA 
320 and the sequence 
chart on DATA 321 to 
isolate the failure. 


Index 


invert BO 
Parity 


Sense for 
Reorient Counter 
Check — 


Gen Reset 


Sense for no 
Reorient Counter Check 


complete. 
#7 


DATA 990 START 500 


Maintenance procedure 


FSI 


Microdiagnostic 


Routine BB, test 2 verifies 
Reorient Counter 
operation. Loop test and 
stop on error: 

1. Load routine BB 

2. Enter 10, 02, 00, 00 


Error Analysis | 


Exit to MICRO section 
and follow instructions 
under the first failing 

Error Code. 


DATA 990 


NO INDEX FIELD OR ADDRESS MARK (AM) FIELD DATA 316 


TRACK USED COUNTER ERROR 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each count 
field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 


This test verifies that the correct value of the Track Used 
Counter was written on the disk. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 2 checks the Reorient Counter operation. 
The test performs a Read G1 operation to start the 
Reorient Counter in Index mode and then checks that 

the Index Field pulse is generated at the proper time. The 
G1 field is read again to ensure the proper relationship. 


A Write G3 operation is then performed to start the 


counter in AM (Address Mark) mode and then checks 
that the AM Field pulse occurs at the proper time with 
respect to Index and has the proper duration. The G3 
field is read again to ensure the proper relationship. 
Another Read G1 operation is initiated and Invert Bus 
Out Parity is used to force a Reorient Counter Check. 
Proper operation of the Reorient Counter Check and 
Controller Check is verified. 


Index Index index 


Start Sense 


Set R/W real ie Wr G3 Find AM Field 
Rd G1 He ex Reset Reorient and verify duration 
Counter Rd G3 


Reset Reorient Counter 


Find Index Field 
Rd G1 


Start Sense for AM Field 


————- (eEr0s7s =| 2358605 441300 | 441303 : 
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_ Parity 


Index 


invert BO 


Sense for 
Reorient Counter 
Check 


Gen Reset 


Sense for no 
Reorient Counter Check 


MICRO 


Track Used Counter 
error. 


Number of 
failing drives 


Replace Cards 
A1H2(A1N2) 


A1J4(A1M4) 
A1J2(A1M2) 


Trouble 
corrected 


Yes 


Maintenance procedure 
complete. 


START 500 


#5 


TRACK USED COUNTER ERROR DATA 318 


Replace Cards 


#2 


Yes 


Trouble 
corrected 


#3 No 
MICFL 740 
MICRO 10 


Loop test 2 and bypass 
errors: 


1. Load routine BB 
| 2. Enter 10,02,01,01,00 © 


#4 


Scope 


Sweep 2 ms/div 
Trigger Ext 

Slope (+) 

A2L2D13 


CE Alert Indicator 
Ch 1 A2Q2D02 

—G3 

volts/div 0.1 

probe x10 


Use the diagrams on 
DATA 319 and the Ch 2 
probe to isolate the 

problem. 


#8 


Trouble Yes 


corrected 


#6 No | Maintenance procedure 
- a | complete. } 

- #7 . 

DATA 990 A) 


START 500 


TRACK USED COUNTERERROR DATA 318 


TRACK USED COUNTER ERROR steers atte fone | — aa | == a | TRACK USED COUNTER ERROR DATA 319 


See , OPER 42 and 52 fos theory. aL GS ak a | | A2L2 “ A2Q2 | A2N2 | | A2S2 
| | 7 BDxxx | | BHxxx BKxxx. BCxxx | 
OPcTRLS | S CE Alert 9 [SERDES 
| Execute Ind | 


COUNTER 
| ' G3 1 3 ey TR Check | 
Rd Wrt Latch Q\ BO * TR Bits (0-7, P) 
—A2P2 


BGxxx 


R/W CTRL | 


Legend: (——] Inactive 
Gams «Active level 
CZZ73 Tolerance 


ae ee 


TRIGGERING INSTRUCTIONS 


Chart | 
Scope Setup oe Line Name 


Sweep 2ms/div Ch 1 A2Q2D02 Zz | 
Mode G3 Soa | iia Alert Execute Ind | A2L2 D13 oO oe. | | 
Trigger Volts/div 0.1 | ron ace ei p= © par =e 
Slope (+) Probe X10 A2Q2 DO2 
_A2L2D13. Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 2 ms/div | 
Slope (—) 
Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 0.3 
Source — Int Ch 1 


| CEOS7S =| 2358605 
(© Copyright IBM Corporation 1976 . # oe) | | | TRACK USED COUNTERERROR DATA 319 


e® cy 


hitay 


CCOCCEE 


BB TEST 2 DIAGRAM 


See the sequence chart on DATA 321 for referenced test 
points. 


See OPER 240 for theory. 


3350 | cE0s8s =| 2358606 
Seq. lof 2| Part No. 
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| 441300 «| 441303 | 
| 31 Mar 76 30 Jul 76 | 


CCE 


A2T2 A2Q2 
BJxxx BHxxx 


R/W MACRO 


VFO IF G3 
Half F 9s 
Index Alert 

A2L2 
BDxxx 
CE Alert 

Execute Ind 

Rd Wrt Latch 


( € € € € € € € € € € 


BB TEST 2 DIAGRAM DATA 320 
A2R2 A2R4 
BLxxx ies 


REORIENT. 
COUNTER 
CT 67 Qe S Index Field 


Fmt G1 S 


Status Bytes Op 04 iC ® Index Field TP 


Pwr On Reset Iya 
Transfer Sector Count ® cg 
Bus Out Bit 5 SN S 


Sector Count Pulse 


G1* Fmt G1 
TR * Reorient Chk 


Reorient Ctr Chk ECC Corr Bit 7 


Iyg (Dot OR) 
Byte Parity Good TP A2K2 
BExxx 
S Sector Parity Good TP 


BB TEST 2 face DATA 320 


iri 


BB TEST 2 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine BB, test 2 
1. Load BB | 
2. Enter 10, 02, 00, 00 


Scope Setup 
Sweep 10 ms/div Ch 1 A2U4D13 
Mode = Alt or Chop +CE Alert Execute Ind 
— Trigger Ext 
Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 


+CE Alert Execute Ind Ch2 (see chart) 


Line keys reference the diagram on DATA 320. 


BB Alene ee eUENGE ae DATA 321 


Legend: (C___] Inactive 
Gums «Active level 
Tolerance 


Test Error Number | 22,25,26,27 
20,21,23,24 


+CE Alert Execute Ind 
ane [ames [@ 
ane [ono (@ 
—Status Bytes Op 04 
+AM Field A2R2 G02 
— save [oean _(@] 
cwimraae fou [oameoe (@) | 
“area soon [wre @ | 
ae 
| 


+ 


| 
G) 
Ww 


—Transfer Sector Count 

+Sector Count: Pulse jei20 | aar2000 | @| 

nonmoron fare famco  (@] || 

aoe Parity Good TP jeui20 |agnze1 = |@ Pulses | 
_+Sector Parity Good TP ; BL120 


17 


DATA322. DATA 324 


(For expanded sequence chart) 


3350 CE0S85 2358606 | | 441300 | 441303 a 
Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 | 
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BB TEST 2 SEQUENCECHART DATA 321 


BB TEST 2 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 
‘Sweep 10 ms/div Ch 1 A2R2J05 
Mode = Alt or Chop —Status Bytes Op 04 © 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 10 ms/div 
Slope (—) 
Delay Time-Delayed Sweep — 0.5 ms/div 
Delay-Time Multiplier — 2.8 
Source — Int Ch 1 


3350 


cEos9s | 2358607 | 
Seq. lof 2 | Part No. 


© Copyright 1BM Corporation 1976. 


441300 | 44133 | #£=:+| | 
31 Mar 76 | 30 Jul 76 ! | 


BB TEST 2SEQUENCECHART [PATA 322 


DATA 321 | | Legend: [——] Inactive 
Gamm Active level 
Tolerance 


' 


Chart 
Line Line Name ALD Test Point Test Error Number 
No 23,24,21,20 


A2R2 JO5 


A2Q2 JO9 


iia 


—Status Bytes Op 04 BL130 


+Sector Count Pulse |BL120 | A2R2D09 
BL120 | A2R2 G04 


Line keys reference the diagram on DATA 320. 


A2Q2 DO02 


A2R2 J11 


A2R2 J04 


A2R2 G02 


Inactive 


~ 


A2Q2 J11 


A2R2 DO2 


A2R2 B04 


A2R2 JO7 


nactive 


inactive 


A2R2 510° 


MOO 


A2R2 B11 


A2R2 D11 


BB TEST 2SEQUENCECHART DATA 322 


BB TEST 2 SEQUENCE CH ART | _ ee | ) | BB TEST 2 SEQUENCE CHART — D ATA 324 


TRIGGERING INSTRUCTIONS =———™ DATA321 | 7 : Legend: (= Inactive 


| Gum Active level 
Scope Setup | | | | Tolerance 


2 
\e) 


Sweep 10 ms/div Ch 1 A2Q2J11 Chart 

Mode Alt or Chop {dadex Alen Line Line Name ALD Test Point Test Error Number 

Trigger Ext — Volts/div 0.1 ee aeee 

A2L2D13 Ch 2 (see chart) 
+CE Alert Execute Ind BH120 | A2Q2 JO9 | 

Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time -c3 sf t10 A2Q2 DQ2 

A and B Time/Div — 10 ms/div : 

Slope (—) —Status Bytes Op 04 BL130 A2R2 JO5 ——_ 
—Bus Out Bit 5 - | BL130 | A2R2J11 eo; 
+Index Field BL130 | A2R2 J04 Q)| race | 

+AM Field BL130 | A2R2 G02 | @| _ 
—Index Field TP BL130 A2R2 D002 @| inactive 
armor iawn [neo (| —_ 
| —Transfer Sector Count BL120 | A2R2J07 @) inactive 


Delay Time-Delayed Sweep — 50 ys/div 
Delay-Time Multiplier — 6.0 
Source — Int Ch 1 


~ 


emer ——_fouro [oarcow | @ 
ee 
inno [sur [oe | @ 

+Sector Parity Good TP jeri20 faarzon = |@ 


Line keys reference the diagram on DATA 320. | 


3350 CE0S95 2358607 / 441300 | 441303 | 
Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 
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oe 


BB TEST 2 enone cuart DATA 324 


TRACK USED COUNTER CHECK SYMPTOM CODE TRACK USED COUNTER CHECK sion coup DATA 326 


ERROR DESCRIPTION 


Count fields (except Record 0) written in Native Mode | 
produce Track Used (TR) Counter Checks if they are 

read in 3330-1 Compatibility Mode. Perform the following 
checks: | 


Track Used Counter 
Check latch on. 


Drive plugged for 
Native Mode 


1. Verify the intended mode of the drive with the customer. 
If the mode has been changed, verify that DASDI has 
been run. 


2. Visually check that the mode selection jumpers correspond 
with the desired mode (see chart below). Run micro- 
diagnostic routine BB, test OB to verify mode selection 
circuitry. Enter parameters per MICRO 41 (see chart 


below). Exit to the Error Code Dictionary if errors are | Perform checks 1,2, 3, | 
encountered. | | and 4 from the text. | 


DATA 330 


3. A machine malfunction relating to the improper mode 
of operation may leave residual data causing this error. 
Ask the operator to reformat the track(s) affected. 


Trouble 
corrected 


4. If the error occurred on the CE cylinder, that is, in 


routine B1 or FRIEND, run microdiagnostic routine B2 MICFL 740 ¥ No Maintenance procedure 
to initialize the track to the mode presently selected. MICRO 10 [| complete. 


Loop test 3 through 9 

and stop on errors: 

1. Load routine BB 

2. Enter 10,0X,00,00 | 
(X = test number 3 
through 9) 


Microdiagnostic routine BB 
tests 3 through 9 perform 

in-depth testing of the 
Track Used Counter. 


[Mode | __ Jumper | Parameters 
| 3350 __| A1F2 (A102)S08 to Uos_| 10, 08, 01, 00 | 
| 3330-1 | A1F2 (A102)Mo8 to Pos_| 10, 0B, 20, 00 | 
3330-11 | A1F2 (A102)G08 to so8_| 10, 08, 03, 00 | 


Note: ALD pages KF110, KF120 (KQ110, KQ120) | Yes 
show circuits of mode selection. 


START 500 


DATA 990 


Error Analysis 


Exit to MICRO section | - 
and follow instructions | 

under the first failing 
Error Code. 


MICRO 


3350 CE0605 23588 16 441303 | 
Seq. 1 of 2 | Part No. 30 Jul 76 | | 


© Copyright IBM Corporation 1976. TRACK USED COUNTER CHECK symptom cope DATA 326 


TRACK USED COUNTER RESET _ 


ERROR DESCRIPTION 


The Track Usec Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each Count. 
field. 8 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage — 
control. 


This test verifies that the Track Used Counter is reset to 
zero following a Read G1 operation. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 3 checks the Track Used Counter reset in 
either 3330-1 Compatibility or Native Mode depending on 
the device configuration. | 


In Native Mode, the test reads a GI record and writes a G3 


MICRO 


Track Used Counter fails 
to reset to zero. 


#1 


Replace Cards 


Trouble Yes 


corrected. 


#3 
MICFL 740 
MICRO 10 


Loop test 3 and bypass 
errors: 


TRACK USED COUNTERRESET DATA 328 


1. Load routine BB 


record. The Track Used Counter is examined for zeros. The 2. Enter 10, 03, 01,01, 00 


mode circuits should provide continuous reset to the counter. 


In 3330 Compatibility Mode, the test reads a G1 record and 
examines the Track Used Counter for zeros. 


Sweep 2 ms/div 
Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute 
| ind 
Ch 1 A2Q2J09 
+Gi : 
volts/div 0.1 
probe x10 


NATIVE MODE 


Wr G3 . ; 
Sense Track Used 
Hi and Lo. 
Verify ‘00, 00° 


Use the diagrams on 
DATA 332 and DATA 
334 for 3330-1 
Compatibility Mode or. 
DATA 336 for Native 

*Mode to isolate the 

problem. 


3330-1 COMPATIBILITY MODE 


index 


Trouble 
corrected 


Set R/W 
RD G1 Sense Track Used 


Hi and Lo. ! : | | | 
Verify ‘00, 00’ | #6 No | bral procedure | 
DATA 990 AY 


START 500 


CE0605 23588 16 441303 | 
3350 Seq. 2 of 2 | Part No. 30 Jul 76 


© Copyright IBM Corporation 1976 | TRACK USED COUNTER RESET DATA 328 


af \ a s w ee } i . : BF J ae oe ee LA ip. \ if i :) f- P a a) ff Y Lo 
a = eal ae ad a a: ae SP & | a SF ar ae : wd e J te y : yy . y 


NATIVE MODE TRACK USED COUNTER 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 
3330-1 Compatibility Mode bytes that has been used on 
the track. This byte count is written on the track 
following each Count field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


#2 
When the Track Used Counter reaches its limit, the TR Index 


line indicates that the 3330 track capacity has been 


exceeded. If the limit is reached while in Write mode, a Yes Trouble 
Check End with Track Overrun is posted to the storage corrected 
control. | | 

When the drive is in Native Mode, the Track Used #3 j No 
Counter is held at zero. This test causes the Track Used cee 6 


Counter to count if the reset circuits are failing. The 
counter is checked to be sure that it equals zero. 


Loop test 3 and bypass 
errors: 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 3 checks the Track Used Counter reset in 
either 3330-1 Compatibility or Native Mode depending on 
the device configuration. 


In Native Mode, the test reads a G1 record and writes a G3 
record. The track Used Counter is examined for zeros. 


1. Load routine BB 


2. Enter 10, 03, 01, 01, 


Sweep 2 ms/div 


The mode circuits should provide continuous reset to | Trigger Ext 
the counter. Siope (+) 
Pare A2L2D13 

In 3330-1 Compatibility Mode, the test reads a G1 record +CE Alert Execute 
and examines the Track Used Counter for zeros. Ind 

: | — . Ch 1A20Q2J09 

| +G1 
— | volts/div 0.1 
NATIVE MODE probe x10 
i #5 


Index 


.| Use the diagrams on 
DATA 332 and DATA 
334 for 3330-1 

| Compatibility Mode or 
DATA 336 for Native 
Sense Track Used Mode to isolate the 
HiandLo. | problem. 
Verify ‘00, 00’ a [ aii 


Wr G3 


#13 
3330-1 COMPATIBILITY MODE 

Yes Trouble 
nee corrected 

#6 ' 

No 

= ¥ 
RD G1 Sense Track Used complete. : 
: Hi and Lo. | DATA 990 
Verify ‘00, 00’ = | 


START 


| 441303 | ‘i | 
| 30 Jul 76 | | | 


CE0610 
Seq. Loft 2 


3350 


| 2358817 | 
1 Part No. 


© Copyright IBM Corporation 1976 


Replace Cards 


CC CECE 


NATIVE MODE TRACK USED COUNTER DATA 330 


MICRO 
DATA 600 


Track Used Counter 
not equal to 00 in 
Native Mode. 


#7 
Verify that the mode plug 
wires at A1F2(A1Q2)S08 
to A1F2(A102)U08 are 
correct and the sense 
information is valid. 


#8 


MICFL 740 
MICRO 10 


The test loops until an error 
is encountered or until 
stopped by entering '00' 
in the Data Entry switches 
and operating the Execute 


Loop test B and bypass 
errors: 


1 


Load routine BB 


2. Enter 10, OB, 01, 00 switch. 
#9 #11 
#10 Yes 


Error Analysis Analysis 


Exit to MICRO section and 
follow instructions under 
the first failing Error Code. 


#12 


MICRO 


NATIVE MODE TRACK USED COUNTER DATA 330 


BBTEST3DIAGRAM OO | | pp test spiacram ~=DATA 332 


See the sequence chart on DATA 334 for referenced test points. — | | A2F2 A2N2 | A2R4 
BAxxx BKxxx BBxx 

See OPER 42 for theory. - 

| TRACK USED ECC 


[BUS IN | 
COUNTER | F | | 
| 7 | | 3330 Mode ‘Reload TR Bits 0—13 N\ ECC Corr Bits 0—7, P 
Figure 1. Reload TR Bits 0—13 | 3 | E (See Figure 1) | | 


G 
e\ Status Bytes Op 04 X \ 


—Reload TR Bit 0 A2L2 | A202 A2R2 


; BDxxx BHxxx BLxxx 
—Reload TR Bit t : OP CTRLS Ss CE Alert R/W MACROS Ip REORIENT 
—Reload TR Bit 2 : Execute Ind G1} counter 


—Reload TR Bit 3 
—Reload TR Bit 4 | 
—Reload TR Bit 5 | Rd Wrt Latch 


—Reload TR Bit 6 


|}—Reload TR Bit 7 — 
—Reload TR Bit 8 
—Reload TR Bit 9 
/—Reload TR Bit 10 
—Reload TR Bit 11 
—Reload TR Bit 12 
| —Reload TR Bit 13 


CE0610 2358817 441303 | 
Seq. 2 of 2| Part No. 30 Jul 76 


© Copyright IBM Corporation 1916 | e eres : | _ BBTEST3DIAGRAM DATA 332 


BB TEST 3 SEQUENCE CHART 


3330 COMPATIBILITY MODE 


Microdiagnostic Setup 


Routine BB, test 3 
1. Load BB 
2. Enter 10, 03, 00, 00 


Scope Setup 
Sweep 2 ms/div Ch 1 A2U4D13 
Mode _ Alt or Chop +CE Alert Execute Ind 
Trigger Ext | | | 
Slope (+) Volts/div (0.1 
A2L2D13 Probe x10 


+CE Alert Execute Ind Ch 2 A (see chart) 


Scope Setup 
Sweep 2ms/div Ch 1 A2Q2J09— 
Mode Alt or Chop +G] - 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
~A2L2D13 | Ch 2 (see chart) 
+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 2 ms/div 

Slope (+) | 

Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 7.5 

Source — Int Ch 1 


3350 —s: | C0615 2358818 
Seq. l of 2 | PartNo. | 


© Copyright 18M Corporation 1976 | 


BB TEST 3 SEQUENCE CHART DATA 334 


Legend: (CJ Inactive 
Gams «Active level 
Tolerance 


Chart 
ee 


Line keys reference the diagram on DATA 332. 


Line Name | 


—3330 Mode | BK190° A2N2 JO3 ae 


Line keys reference the diagram on DATA 332. 


441303 | 
| 30 Jul 76 


BB TEST 3SEQUENCE CHART DATA 334 


BB TEST 3 SEQUENCE CHART 


NATIVE MODE 


Microdiagnostic Setup 


Routine BB, test 3 
1. Load BB 
2. Enter 10, 03, 00, 00 


Scope Setup 
Sweep 2 ms/div 


Trigger Ext 
A2L2D13 Probe x10 


+CE Alert Execute Ind 


Scope Setup 

Sweep 2 ms/div Ch 1 A2Q2J09 a 

Mode Alt or Chop +G1 | | 

Trigger Ext Volts/div 0.1 A202 DO2 aa 
Slope (+) Probe x10 | 
A2L2D13 Ch 2 (see chart) 4 
+CE Alert Execute Ind | 


Ch 1 A2U4D13 


Ch 2 (see chart) 


Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 


A and B Time/div — 2 ms/div 


Slope (+) 


‘Delay Time-Delayed Sweep — 50 us/div 


Delay-Time Multiplier — 7.5 
Source — Int Ch 1 


3350 


| CEO615 | 2358818 | 
Seq. 2 of 2 | Part No. 


441303 
30 Jul 76 


| —Status Bytes Op 04 1BB170 | A2R4 D05 oe 


BB TEST 3 SEQUENCE CHART 


DATA 336 


Legend: (-__] Inactive 


Gams «(Active level 
CzZzZZZ3 Tolerance 


ALD 


Chart 
Line Line Name Test Point Test Error Number 
No. 


oe +CE Alert Execute Ind BD210 A2L2 D13 Cy 
ze | /BH120 | A2Q2 Jo9 
= —G3 BH110 A2Q2 DO2 


—3330 Mode BK190 | A2N2 JO3 | 


Line keys reference the diagram on DATA 332. 


Line keys reference the diagram on DATA 332. __ | 


© Copyright 18M Corporation 1976 BB TEST 3SEQUENCECHART DATA 336 
fm Fw Ay FY FD FY OH FYE Oy Oy OD. OD AD cS a ry oy ey fe ry £» 
a ek ee ae ne ne ne ne ne CI VY OD SH Ce GD 


Cro € € 


TRACK USED DESERIALIZER FAILURE 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each Count 
field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 


MICRODIAGNOSTIC DESCRIPTION 


See DATA 308 for a description of routine BB, test 4. 


Routine BB, test 5 reads a B1 field and then writes a G3 field 
of 10 bytes. The G3 field is read using a byte count of one. 
The field produced has the following components: 


e 1 Data byte 
e 6ECC bytes 
e 3 Track Used Count Bytes (2 count + Parity Check) 


The Track Used Counter bytes are loaded into the counter 
as they are read. Sense Track Used Counter High and Sense 
Track Used Counter Low operations are performed and 
values of “FEFE’ are expected at Bus In. 


3350 


44 1 303. 
30 Jui 76 


| CE0620 2358819 
| Seq. U of 2| Part No. 
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19. 00.FF FE FF FF FFFF 7F FE 60 ECC, 


Set R/W 
Rd Gt 


~~ 


a 


1 


Track 
Track Used 
Used Parity 
Data ECC Count Check 
900 FF FFFFFF.FF FF .7F FE, 60 
= | 
~ 
ie I 
™ 
~ I 
! 
Index i 
t 
| 


Rd G3 


Sense Track Used Counter 


Hi and Lo bytes for ‘7F FE’ 


Note that there is a shift in 
the Track Used Counter 
hardware that causes ‘7F’ 
to appear as ‘FE‘ at this 


bus. 


#5 


(CC CCOCCEE 


TRACK USED DESERIALIZER FAILURE 


MICRO MICRO 


Track Used Counter 


Track Used Counter 
failure while attempting 
to deserialize no bits. 


failure while attempting 
to deserialize all bits. 


#1 


Replace Cards 


A2R4 
A2N2 
A2Q2 
A2P2 
A2S2 


#2 


#9 


Replace Cards 


Trouble 
corrected 


Trouble 
corrected 


#3 
MICFL 740 micrt740 | N° 
MICRO 10 MICRO 10 


Loop test 5 and bypass 
errors: 


1. Load routine BB 
2. Enter 10, 05, 01, 01, 00 


Loop test 4 and bypass 
errors: 


1. Load routine BB 
2. Enter 10, 04, 01, 01, 00 


Slope (+) 
A2L2D13 


+CE Alert Execute +CE Alert Execute 
Ind Ind 
Ch 1 A2Q2D02 1Ch 1 A2Q2D02 
—G3 —G3 
volts/div 0.1 volts/div 0.1 


probe x10 probe x10 
Use the diagram on Use the diagram on 
1DATA 341 and the DATA 341 and the 
sequence chart on DATA sequence chart on DATA 
344 to isolate the 342 to isolate the 
problem. problem. 
#15 


Trouble 
corrected 


Trouble 
corrected 


6 
we ne {Maintenance procedure - No 
complete. | | 
DATA 990 DATA 390 


START 500 


TRACK USED DESERIALIZER FAILURE 


DATA 340 


DATA 340 


BB TEST 4 AND 5 DIAGRAM 


See the sequence charts on DATA 342 and 344 


for referenced test points. 
See OPER 241 for theory. 
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A2L2 
BDxxx 


OP CTRLS 


Rd Wrt Latch 


S CE Alert Execute Ind 


Figure 1. Reload TR Bits O—13 


A2N2 |A2R4 


—Reload TR Bit O 
—Reload TR Bit 1 
—Reload TR Bit 2 
—Reload TR Bit 3 
—Reload TR Bit 4 
—Reload TR Bit 5 
—Reload TR Bit 6 
—Reload TR Bit 7 
—Reload TR Bit 8 
—Reload TR Bit 9 
—Reload TR Bit 10 

—Reload TR Bit 11 

—Reload TR Bit 12 © 
—Reload TR Bit 13 


3350 CE0620 2358819 441303 | 
Seq. 2 of 2 | Part No. 30 Jul 76 


A2Q2 
BHxxx 


R/W MACROS 


IBUSIN | IN 


REORIENT [| - | 
COUNTER 


a 


DP ss 


BB TEST 4AND5 DIAGRAM J) ATA 341 


A2N2 | | 
BK xxx | A2R4 


TRACK USED | — BBxxx | 
Q COUNTER a0 


Reload TR Bits O—13 


(See Figure 1) _ @ 
Status Bytes Op 04 


BBTEST4AND5 DIAGRAM DATA 341 


CC ¢ € 


BB TEST 4 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS | 


Microdiagnostic Setup 
Routine BB, test 4 

I. Load BB 

2. Enter 10, 04, 00, 00 


Scope Setup 
Sweep 5 ms/div 
Mode _ Alt or Chop 
Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute Ind 


Ch 1 A2U4D13 


_ +CE Alert Execute Ind 


Volts/div 0.1 
Probe x10 
Ch 2 (see chart) 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 5 ms/div 

Mode _ = Alt or Chop 

Trigger Ext 
Slope (+) 
A2L2D13 | 
+CE Alert Execute Ind 


Ch 1 A2Q2D02 
—G3 

Volts/div 0.1 

Probe x10 


Ch 2 (see chart) 


Horiz Display — Delayed Sweep (B) | 
B Sweep Mode — B triggerable after delay time 


A and B Time/div — 5 ms/div 
Slope (—) 


Delay Time-Delayed Sweep — 20 ps/div 


Delay-Time Multiplier — 6.0 
Source — Int Ch 1 


3350 (cr0625 | 
Seq. 1 of 2 


© Copyright |BM Corporation 1976 


2358820 | 
Part N 


320 
o. 


441303 | | | 
| 30 Jul 76 


(CC CCECCCEOC EEC EEE 


DATA 342 


BB TEST 4 SEQUENCE CHART 


Legend: (—_] Inactive 
| G@ummm Active level 
Tolerance 


2 
° 


Line Line Name ALD Test Point Test Error Number 
Cs 
ce Cd 


Line keys reference the diagram on DATA 341. | | 


oo a | \ 


zr 
os 
@ 


Chart 
i Line Name 


+CE Alert Execute Ind 


+G1 , 
SS 
| —Reload TR Bits 0-13 


Line keys reference the diagram on DATA 341. — 


BB TEST 4SEQUENCE CHART DATA 342 


BB TEST 5 5 SEQUENCE CHART 
TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine BB, test 5 
1. Load BB 
2. Enter 10, 05, 00, 00 


‘Scope Setup 


Sweep 5 ms/div Ch 1 A2U4D13 


Mode _ Alt or Chop 

Trigger Ext 
Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 


+CE Alert Execute Ind Ch2 (see chart) 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 5 ms/div — Chl A2Q2D02 

Mode _ Alt or Chop _ —G3 

Trigger Ext | Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 5 ms/div 
Slope (—) 
Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 6.0 
Source — Int Ch 1 


+CE Alert Execute Ind 


nace I come lol | 


L ine Keys reference the HisgrannG on DATA 341. 


BB TEST 5 SEQUENCE CHART DATA 344 


os Cc] Inactive 
Gum Active level 
Tolerance 


Chart | 
a Line Name Test Point Test Error Number 


‘ea ee Ne 
a ke a A 
EC) 
Conmareor (owe [amos @l | | 
cswovrnnwon [oo [ess J@p [TT 


Line keys reference the diagram on DATA 341. | 


Line Name 


fon 


Status Bytes Op 04 BB170 | A2R4 DOS @ | — 
—Reload TR Bit BK See Figure 1 
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BB TEST 5 SEQUENCECHART DATA 344 


a f Oe a 2 | fo fo os ff oh f i“ } ; . if iL 
. ! : A sete : a ! 4 _ then ‘ i j : ye : it 
iat ay i Gy wy Lg () lo a a, CF C4 
<P Ni S NG y Na wy Na wv SS ; Yy Nae » Sigs py ad ¥ vi NG Vv Me ap 


we 


NO CONTROLLER CHECK WITH TRACK USED COUNTER CHECK 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each 
Count field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 


This test creates a Track Used field that has incorrect 
parity. When the field is read, a Parity Check is generated 
and verified. 


The Parity Check circuit that causes a Controller Check 
is tested for proper operation. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 6 forces a Track Used Counter Check by 
formatting a G3 record, which, when read, appears to have 
an incorrect parity byte. The diagram below shows the 
record written and read. 


Track Invalid 


Used TR 
Data Data ECC Count Parity 
ais 
19 OO FF FF FF FFFF FF 00 00 DATE 1900 FF FFFF FF FF FF 0000 FO ' 


~~ 


Set R/W 
Rd G1 


Controller Check failed to 


set or reset with a Track 
Used Counter Check. 


#1 


Replace Cards 


A2N2 A2K2 
A2R2 


#2 


Yes 


Trouble 
corrected 


#3 
MICFL 740 
MICRO 10 


Loop test 6 and bypass 
\errors: 


1. Load routine BB 
2. Enter 10, 06, 01, 01, 
00 


#4 


| Scope 


Sweep 5 ms/div 
Trigger Ext 
Slope (—) 
A2L2D13 
+CE Alert Execute 
Ind 
Ch 1A2Q2D02 
—G3 
voits/div 0.1 
probe x10 


c) 


DATA 352 


| Use the diagram on 
DATA 352 and the 
sequence chart on 
DATA 354 to isolate 
the problem. 


Trouble 
corrected 


Maintenance procedure 
complete. 


#6 No 
#7 
DATA 990 | START 500 


NO CONTROLLER CHECK WITH TRACK USED COUNTER CHECK 


DATA 348 


| cE0630 | 2358821 441303 | | | 
3350 Seq. lof 1| Part No. 30 Jul 76 | | 
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TRACK USED COUNTER CHECK FAILED 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each Count 
field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 


This test creates a Track Used field that has incorrect 
parity. When the field is read, a Parity Check is 
generated and verified. 


The Parity Check circuit that causes a Controller Check 
is tested for proper operation. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 6 forces a Track Used Counter Check by 
formatting a G3 record which, when read, appears to have 
an incorrect parity byte. The diagram below shows the 
record written and read. 


Track Invalid 
Used TR 


Data Data ECC Count Parity 
A 
19 OO FF FF FF FF FF FF 0000 FO ECC cp, ,19,00 FFFFFF FF FF FF 0000 FO | 
~  “. | 
~e ~ i 
~~ = ~ 
~ we | 
~ Te 1 
Index ie ' Index Pia 
= Gt : G3: 
Set R/W 
Rd G1 Wr G3 Rd G1 Rd G3 


| ce0635 | 2358822 
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| 441303 
30 Jul 76 


3350 


. #5 


Track Used Counter 
Check failed to set or 
reset. 


#1 
Replace Cards 
A2N2 
A2R4 
A2R2 


#2 


Trouble Yes 


corrected 


#3 
MICFL 740 
MICRO 10 


Loop test 6 and bypass 
errors: 


1. Load routine BB 
2. Enter 10, 06, 01, 01, 
00 


Sweep 5 ms/div 

| Trigger Ext 

| Slope (+) 

A2L2D13 

+CE Alert Execute © 
Ind 

Ch 1A2Q2D02 

| +G3 

volts/div 0.1 
probe x10 


DATA 352 


Use the diagrarn on DATA 
352 and the sequence chart 
on DATA 354 to isolate 
the problem. 


Trouble | 
corrected 


a oe ae ‘ { Maintenance procedure | 
. : complete. 


DATA 990 | G 


START 500 


~ TRACK USED COUNTER CHECK FAILED 


TRACK USED COUNTER CHECK FAILED 


DATA 350 


DATA 350 


BB TEST 6 DIAGRAM | | G | NO CONTROLLER CHECK WITH TRACK USED COUNTERCHECK DATA 352 


See the sequence chart on DATA 354 for referenced A2L2 | A202 A2N2 - A2R2 A2K2 
test points. BDxxx | BHx»x BKxxx BLxxx | BExxx 


TRACK USED Dickchibheha, 
See OPER 240 for theory. —e sounen D oa con | 
S Execute Ind S G1 7 TR « Reorient Chk > bd Controller Chk 
| | Sg TR Check Gated | | 


Rd Wrt Latch 


Gate Controller Err 1 


| Gen Reset 


gn. CE0635 | 2358822 441303 | 
3350 | Sea. 20f 2 Tr a es 


Pn TED NO CONTROLLER CHECK WITH TRACK USED COUNTER CHECK DATA 352 


. Ne Ey 


7 ; 9 =, P é 2 . i EIEN, aie a 

aoe fo ¥ ow a. a o™ ff es é » i ) 
: ee) : av } Roles ; J \ és) ee “ = zi Ms ra cee Re a) 
er 4 i eC XM ard GH SP SF SP 


BB TEST 6 SEQUENCE CHART us tesr6scourncrcHart DATA 354 


TRIGGERING INSTRUCTIONS _ - | Legend: —1 Inactive 


Gummme «Active level 
CZZQ Tolerance 


Microdiagnostic Setup Chart | | 
Routine BB, test 6 | Line Line Name ALD Test Point Test Error Number | 
1. Load BB : 61,62,63,64 


2. Enter 10, 06, 00, 00 +CE Alert Execute Ind BD210 | A2L2D13 ie ae 


Sweep 5 ms/div Ch 1 A2U4D13 
Trigger Ext 
A2L2D13 Probe x10 


+CE Alert Execute Ind Ch2 (see chart) 


Line keys reference the diagram on DATA 352. 


~ 


Be ha ee oe 
EET 


DATA 356 
(For expanded sequences chart) 


3350 CE0640 | 2358823 441303 | | 
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BB TEST 6 SEQUENCE CHART DATA 354 


BB TEST 6 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS | 
Scope Setup | 


Sweep 5 ms/div Ch 1 A2Q2D02 

Mode = Alt or Chop —G3 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 
+CE Alert Execute Ind 

Horiz Display — Delayed Sweep (B) 

_ -B Sweep Mode — B triggerable after delay time 

A and B Time/div — 5 ms/div 

Slope (—) 

Delay Time-Delayed Sweep — 0.1 ms/div 

Delay-Time Multiplier — 6.0 

Source — Int Ch 1 


3350 


CE0640. | 2358823 — 
Seq. 20f2{ Part No. 
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, a dD , e 5 fo . 


m™ PY 
Se ee ee ee 


| 441303 
30 Jul 76 | 


DATA 354 


BB TEST 6 SEQUENCE CHART DATA 356 


Legend: (7) Inactive | 
Gams Active level — 
Tolerance 


Test Error Number 


Line Name | ALD Test Point 


61,62,63,64 | 
A2Q2 D002 


A2Q2 JO9 
7 
Ex ecw [racon Ol 


Enel 


+TR Check 


—Gate Controller Err 1 


OOD) 


+TR Check Gate D 


e 


1 

ze +Gen Reset ; ~|BK140 | A2N2 D06 
—Controller Check | BE130 A2K2 M12 
+ | _—TR*Reorient Chk 1 BE130— | 


Line keys reference the diagram on DATA 352. 


A2K2 U03 


BB TEST 6 SEQUENCE CHART DATA 356 


one} 


TRACK USED COUNTER FAILS TO SERIALIZE 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 7 reads a G1 record and creates a G3 
record, which when read, loads the Track Used Counter 
with a predetermined value. The Track Used Counter 


Count field. then starts to count, beginning with the value read. A 


subsequent Write G3 writes a value that reflects the 
results of that count. The value is read and verified using 
Sense Track Used High and Sense Track Used Low 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


commands. 
When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 
This test causes predetermined information to be serialized 
from the Track Used Counter. The information is then 
read into the Track Used Counter storage and compared for 
accuracy. 
Track 
Used 
Data Data ECC Count 
B eerie eereeeeer eyes Lak 


19 OO FF FF FF FF FF FF3F OE 20 ECC qa 19,00 FF FEFF FF FF FF3F OE 20 


_~ 


Set R/W 
Rd G1 Wr G34 Track Used + Rd G1 
Counter is 
Counting 
Track 
Used Na 
Data ECC ~ Count Parity 
19 OO FF FF FF FF FF FF 3F 8A 00 
™~ 
~ 
™~m 
~~ ' 
as | 
Index me ' 
G1 G3 ~ 


Rd G3 Rd G3 — Sense Track Used 
High and Low 
Verify ‘7E, 8A’. 
Note that hardware 
shifts Track Used 
High on Bus In. 


CE0645 2358824 | | 441303 
3330 Seq. L of 2 | Part No. | 30 Jul 76 


© Copyright IBM Corporation 1976 


Track Used Counter 
failed to serialize 
correctly. 


#1 


Replace Cards 


Trouble Yes 


corrected 


#3 
MICFL 740 
MICRO 10 


Loop test 7 or test 8 
and bypass errors: 


1. Load routine BB 

2. Enter 10, OX, 01, 01, 
00 . 
(X = test 7 or 8) 


Sweep 
Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute 
Ind 
Ch 1A2Q2D02 
—G3 
volts/div 0.1 
probe x10 


5 ms/div 


DATA 362 


Use the diagram on 
DATA 362 and the 
sequence chart on DATA 
364 for test 7 or DATA 
370 to isolate the problem. 


Troubie 


corrected complete. | 
#7 
No 
DATA 990 START 500 


Maintenance procedure 


TRACK USED COUNTER FAILS TO SERIALIZE DATA 360 


TRACK USED COUNTER FAILS TO SERIALIZE DATA 360 


© Copyright IBM Corporation 1976 


BB TEST 7 AND 8 DIAGRAM | _ | | — _ 508 : tS | — ee, TEST-7 AND 8 DIAGRAM DATA 362 


See the sequence charts on DATA 364 and 370 for referenced = 
test points. PR ee 


See OPER 240 for theory. 
a A2N2 Ip 4 A2R4 
/9 Write TR 


| | a | (See Figure 1.) 
Figure 1. Reload TR Bits 0O—13 7 3 : 
: 7 | oy CT17_ 

: | A2N2 | A2R4 A2L2 A2Q2 


H 


BDxxx BHxxx Bus Out Bit 2 mA 

—Reload TR Bit 0 J10 Sree Rd Wrt eg Bus Out Bit 4 o\ 

—Reload TR Bit 1 (J12 | Latch 2 

—Reload TR Bit 2 G08 | “CE Alert Execute a Q 
) —Reload TR Bit 3 JO7 Ind yb. G1 A2S2 Status Bytes Op 04 
| —Reload TR Bit 4 G04 —— | | BCxxx 

—Reload TR Bit 5 | JO2 ISERDES 

—Reload TR Bit 6 B11 

—Reload TR Bit 7 J11 ECC Ser Rd Data 

—Reload TR Bit 8 G12 

—Reload TR Bit 9 JO9 

—Reload TR Bit 10 G07 

—Reload TR Bit 11 G05 

—Reload TR Bit 12 G02 


—Reload TR Bit 13 D11 


3350 CE0645 2358824 441303 | | 
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BBTEST7AND8DIAGRAM DATA 362 


BB TEST 7 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine BB, test 7 
1. Load BB 
2. Enter 10, 07, 00, 00 


Scope Setup 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


Sweep 5 ms/div 
Mode = Alt or Chop 
Trigger Ext 
Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 
+CE Alert Execute Ind Ch 2 (see chart) 


BB TEST 7SEQUENCE CHART DATA 364 


Legend: (—__] Inactive 
Gum Active level 
CZ Tolerance 


Chart 
Line Line Name 


Line keys reference the diagram on DATA 362. 


+CE Alert Execute Ind 


+G1 


+Clock G3 TP 


ee ee ee ee 


3 Pulses 
—Write TR 


+Update G3 


—Status Bytes Op 04 
atus Bytes Op 2 Pulses » 

—CT 17 

—Bus Out Bit 2 6 Pulses 

—Bus Out Bit 4 


“ 9 


| 
Ww 


2p _ 


DOOOOOOOOOO 
tHE ELLY 


DATA 366. DATA 368 


(For expanded sequence chart) 
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BB TEST 7 SEQUENCE CHART DATA 364 


BB TEST 7 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup | 
Sweep 5 ms/div Ch 1 A2Q2D02 


Mode Alt or Chop —G3 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 

Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 

A and B Time/Div — 5 ms/div 

Slope (—) 

Delay Time-Delayed Sweep — 50 us/div 
--Delay-Time Multiplier — 6.0 
Source — Int Ch 1 


3350 CE0650 2358825 | | 441303 7 
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DATA 364 


BB TEST 7 SEQUENCE CHART DATA 366. 


| - | Seat Legend: (-__] Inactive 
| A | ee | ema Active level 
aes 7 Tolerance 


Line Name 


Test Point Test Error Number 


a ue | | sana | ee Ci 8 Pulses 8 Pulses. 


Line keys reference the diagram on DATA 362. 


BBTEST 7SEQUENCECHART DATA 366 


( r( 
L 


COC CECE E 


BB TEST 7 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 


Sweep 5 ms/div Ch 1 A2Q2D02 


Mode Alt or Chop —G3 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (—) 
Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 9.5 
Source — Int Ch | 


© Copyright 1BM Corporation 1976 
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BB TEST 7 SEQUENCE CHART DATA 368 


DATA 364 


ey Legend: (-__] Inactive 
a Gums Active level 


Tolerance 
71.2 72 


a 
+Clock G3 TP BK200 A2N2 DO9 ss 


—Write TR BK100 A2N2 D12 rf 
main | 


G) 


Ec 
= 
o 2 
o> 
| 
rw) 


OO} 


+ 
) 


; 
ae pe ° 


—Status Bytes Op 04 


Line keys reference the diagram on DATA 362. 


—Bus Out Bit 4 


OOOOOR 

RRRUERE 
LL 
LTTE 
BRRUERE 
LTTE TE 


- BB TEST 7SEQUENCE CHART DATA 368 


wr 


: , BB TEST 8 SEQUENCE CHART Pe ae _ _ i | - . . e . ; : | 7: | ae aan | if BB TEST 8 SLQUENCE CHART DATA 370 : 


ee se pecan . iki : ae - | 7 | 2 | | 3 ; , 7 | | : - | 7 | | | - | ieuend: —4 acu 
TRIGGERING INSTRUCTIONS bt ce Gk | an pees | | : | | | [EB Active level 


Folerance 


Microdiagnostic Setup 
Routine BB, test 8 — 


1. Load BB . 
2. Enter 10, 08, 00, 00 


Line Name 


A2L2 D13 


Scope Setup 


Sweep 5 ms/div | Ch 1 A2U4D13 


Mode _ = Alt or Chop | +CE Alert Execute Ind 
Trigger Ext : 


Slope (+) Volts/div 0.1 
A2L2D13 Probe x10 


+CE Alert Execute Ind Ch 2 (see chart) 


A2Q2 JOS 


BH110 | A2Q2 D02 
BK200 | A2N2 DO09 


3 et 


—Bus Out Bit 4 | BB170 | A2R4D12 0' 


Line keys reference the diagram on DATA 362. 


DATA 372 DATA 374 


(For expanded sequence chart) 


3350 cE06ss | 2358826 | | 441303 | 
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CCC CECCEC CEC CEC CEC EEC ECC CCC CC € CC € € € 


BB TEST 8 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Scope Setup 

Sweep 5 ms/div Ch 1 A2Q2D02 

Mode Alt or Chop —G3 

Trigger Ext Volts/div 0.1 
Slope(+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/Div — 5 ms/div | 
Slope (—) 

Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 6.0 

Source — Int Ch ] 


3350 CE0660 2358827 441303 
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BB TEST 8 SEQUENCE CHART DATA 372 


‘DATA 370 | | Legend: Co—J Inactive 
| Gum Active level 
Tolerance 


Chart 
Line Line Name 
No 


reife fomoe“J@OL 
- om [acon [@[ mmm | 
Temes foc [roo |@P | 
Care foc [roo f@l | 
rswos——ide [anes |@f | 
seurtnaoor [even [ameter |@[ maw | | 
carn ‘dew [aor OL anaan 
of | i 

saonsre [oom [rower @] | Lo 


Line keys reference the diagram on DATA 362. a 


~ 


BB TEST 8SEQUENCECHART DATA 372 


_ BB TEST 8 SEQUENCE CHART | 


TRIGGERING INSTRUCTIONS 


_ Scope Setup 
Sweep 5 ms/div Ch 1 A2Q2D02 
Mode = Alt or Chop —G3 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B time/div — 5 ms/div 
Slope (—) 
Delay Time-Delayed Sweep — 50 us/div 
Delay-Time Multiplier — 9.5 
Source — Int Ch 1 


3350 


CE0660 | 2358827 | 
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441303 an oe 
30 Jul 76 


BB TEST 8 SEQUENCE CHART - DATA 374 | | 


DATA 370 : | | : oe | | | | oe oes | Legend: CJ Inactive 


A | , : Gam «Active level 
CA | | Tolerance 


Chart | | 
Line Line Name . Test Point Test Error Number 


ee 
° 

> 

R 

O 

Nd 

Oo 

oS 

x) 


ie) 


| +Clock G3 TP BK200 | A2N2 D09 @ @; _| | | 


—Status Bytes Op | 04 BB150 A2R4 DO05 —S). mmf pp 


—Bus Out Bit 2 BB170 | A2R4 B12 —o 
—Bus Out Bit 4 | BB170 | A2R4 012 rs) a a 


Line ae reference the diagram on DATA 362. 


| BB TEST 8SEQUENCECHART DATA 374 


TRACK OVERRUN 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1] 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each Count 
field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 


This test writes a long record and determines if Track Overrun 
occurs at the correct time. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 9 forces the Track Used Counter to count 

a maximum number of bytes during a Write operation. The 
test orients on a Read G1 and then performs a Write G2 
using a byte count that exceeds the track capacity 3330-1 
Compatibility Mode. The test checks that Check End, Track 
Overrun, and Index Alert are produced at the proper time. 


(Physical) (Physical) 
index TR Index Index 


G1 G2 


Set R/W Wr G2 Check for: 


Rd G1 Check End 
Track Overrun 
index Alert 


Check Residual 
Count to Verify 
Timing 
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MICRO MICRO 


Failed to receive Track Failed to receive any End 
Overrun for a Long Write Condition for a Write 
operation. operation. 


#1 


Replace Cards 


Trouble Yes 


corrected 


#3 
micfL740 | N° 


MICRO 10 


Microdiagnostic 


Loop test 9 and bypass 
errors: 


1. 
2. 


Load routine BB 
Enter 10,09,01,01,00 


+CE Alert Execute 
Ind 

Ch 1 A2Q2J09 
+G1 
volts/div 0.1 
probe x10 


Use the diagram on 
DATA 390 and the 
sequence chart on DATA 
392 to isolate the problem. 


Trouble Yes 
corrected 


#6 . ; 
No Maintenance procedure 
complete. 
¥ ; 
DATA 990 Ay 


START 500 


Ea 


TRACK OVERRUN DATA 380 


TRACK overruN DATA 380 


NO CHECK END FOR A LONG WRITE OPERATION 


ERROR DESCRIPTION | 
The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 


This byte count is written on the track following each Count 
field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. | 


This test writes a long record and determines if Check 
End occurs at the correct time. | : 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 9 forces the Track Used Counter to count 

a maximum number of bytes during a Write operation. The 
test orients on a Read G1 and then performs a Write G2 using 
a byte count that exceeds the track capacity in 3330-1 
Compatibility Mode. The test checks that Check End, Track 
Overrun, and Index Alert are produced at the proper time. 


(Physical) (Physical) 
Index TR Index Index 
G1 G2 


Set R/W | Wr G2 Check for: 

RdG Check End 

e Track Overrun 
index Alert 


Check Residual 
Count to Verify 
Timing 
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#4 


#5 


41303 os 
0 Jul 76 


~ MICRO 


Long Write operation. : 
_ failed to receive Check 
End. 


#1 


Replace Cards 


A2N2 : 
A2Q2 


#2 


Trouble Yes 


corrected 


#3 
MICFL 740 
MICRO 10 


Microdiagnostic 


Loop test 9 and bypass 
errors: 


1. Load routine BB 
2. Enter 10,09,01,01,00 


| Sweep 5 ms/div | 
Trigger Ext 

Slope (+) 

A2L2D13 — 

+CE Alert Execute 
Ind 
(Ch 1 A2Q2J09 
+Gi | 
volts/div 0.1 
probe x 10 


Use the diagram on 
DATA 390 and the 
sequence chart on DATA 
392 to isolate the problem. 


Trouble 
corrected 


#6 No | cee 
| Maintenance procedure 
complete. 
7 0 
DATA 990 | START 500 


NO CHECK END FOR A LONG WRITE OPERATION DATA 382 


NO CHECK END FOR A LONG WRITE OPERATION DATA 382 


Tae 


NO INDEX IN 3330 MODE 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each Count 
field. 


During Search/Read operations, the Track Used count is 
read from the Count field and used to prime the Track 
Used Counter. 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 


This test writes a long record and determines if an Index Alert 
occurs at the correct time in 3330-1 Compatibility Mode. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 9 forces the Track Used Counter to count a 
maximum number of bytes during a Write operation. The test 
orients on a Read G1, then performs a Write G2 using a byte 
count that exceeds the track capacity in 3330-1 Compatibility 
Mode. The test verifies that Check End, Track Overrun, and 
Index Alert are produced at the proper time. 


(Physical) (Physical) 
d TR Ind 
index G1 G2 ndex Index 
| Check For: 
Set R/W Wr G2 Check End 
RD G1 Track Overrun 
Index Alert 


Check Residual 
Count to Verify 
Timing. 


cE0670 | 2358829 | [ 441303 
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MICRO 


Failed to receive Index 
Alert in 3330 Mode. 


# 


Replace Cards 


1 
#2 


#3 


MICFL 740 


Trouble 
corrected 


micro 10 —«| No 


Loop test 9 and bypass 
errors: 


1; 
2. 


Load routine BB 
Enter 10, 09, 01, 01, 
00 


Sweep 5 ms/div 


Trigger Ext 


Slope (+) 
A2L2D13 

+CE Alert Execute 
Ind 


Ch 1 A2Q2J09 


#8 


#6 


Use the diagram on 
DATA 390 and the 
sequence chart on DATA 
392 to isolate the problem. 


+G1 
volts/div 0.1 
probe x10 


Trouble 
corrected 


No 


DATA 990 


Yes 


DATA 390 


Yes 


Maintenance procedure \ 
complete. 


#7 


START 500 


NO INDEX IN3330 MODE DATA 384 


NO INDEX IN 3330 MODE 


DATA 384 


AA QA AA 7 OE 
ae v ee 4 No ae e re, WY ava Kae 


CCC OCCOECE 


TRACK USED COUNTER OUT OF TOLERANCE 


ERROR DESCRIPTION 


The Track Used Counter accumulates the number of 3330-1 
Compatibility Mode bytes that has been used on the track. 
This byte count is written on the track following each Count 
field. : 


‘During Search/Read operations, the Track Used count is 


read from the Count field and used to prime the Track 
Used Counter. 7 


When the Track Used Counter reaches its limit, the TR 
Index line indicates that the 3330 track capacity has been 
exceeded. If the limit is reached while in Write mode, a 
Check End with Track Overrun is posted to the storage 
control. 


This test attempts to write a record of 13,300 bytes and 
then examines the count after the Write operation has 
been terminated (end of the logical track). If the count is 
out of tolerance, an error is indicated. 


MICRODIAGNOSTIC DESCRIPTION 


Routine BB, test 9 forces the Track Used Counter to count a 


maximum number of bytes during a Write operation. The 
test orients on a Read Gl, then performs a Write G2 using 

a byte count that exceeds the track capacity in 3330-1 
Compatibility Mode. The test verifies that Check End, Track 
Overrun, and Index Alert are produced at the proper time. 


(Physical) 
Index 


(Physica!) 
TR Inde 
index G1 G2 x 
| Check For: 
Set R/W Wr G2 Check End 
RD G1 Track Overrun 


Index Alert 


Check Residual 
Count to Verify 
Timing. 


CE0675 | 2358830 441303 
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Trouble Yes 


corrected 


#3 
MICFL 740 
MICRO 10 


Microdiagnostic 


Loop test 9 and bypass 
errors: 


1. Load routine BB 
2. Enter 10,09, 01,01, 00 


Sweep 5 ms/div 
Trigger Ext 

Slope (+) 

A2L2D13 

+CE Alert Execute 

Ind 
Ch 1 A2Q2J09 

+G1 

volts/div 0.1 
probe x10 


DATA 390 


#5 
Use the diagram on 
DATA 390 and the 

sequence chart on DATA 
392 to isolate the 
problem. 


#8 


Trouble 
corrected 


#7 


#6 No So 


Maintenance procedure 
complete. 


START 500 


DATA 990 


TRACK USED COUNTER OUT OF TOLERANCE DATA 386 


TRACK USED COUNTER OUT OF TOLERANCE 


DATA 386 
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BB TEST iat : 


See the sequence hie on DATA 392 for referenced test points. | 


See OPER 42 for theory. 


3350 


"CE0675 2358830 | 
| ‘Seq. 2 of 2| ra No. 


| 441303 | | 
30 Jul 76 


A2S2 — | A2N2 
BCxxx BKxxx 
| TRACK oa | 
AM Found ounce 


TR Index 


A2T2 
BJxxx 
VFO 
| VFO 1F 
Half F | | 
A2L2 
BDxxx 


forcraus 
| Rd Wrt Latch | 
CE Alert Execute Ind 


BB TEST 9 DIAGRAM DAT A 390 | 


A2Q2 
BHxxx | 


[Ravmacros _ MACROS P G1 
Index Alert 
D 
Trk Ovrn # ECC Data Chk 


S 


Brereck End NPL 


BBTEST9 DIAGRAM DATA 390 | 


( € € 


BB TEST 9 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine BB, test 9 
1. Load BB 
2. Enter 10, 09, 00, 00 


Scope Setup 


Sweep 2 ms/div 
Mode = Alt or Chop 
Trigger Ext 

Slope (+) 

A2L2D13 

+CE Alert Execute Ind 


Ch 1 A2U4D13 
+CE Alert Execute Ind 


Volts/div 0.1 
Probe x10 
Ch 2 (see chart) 


DATA 392 


BB TEST 9 SEQUENCE CHART 


Legend: ("“——] Inactive 
Gums «Active level 
Tolerance 


aes 
= 
o 


Test Error Number 


Chart 
i Line Name ALD Test Point 


+CE Alert Execute Ind BD210 A2L2 D13 
cede [earns | @ 


91,92,93,94,95 


EEE i 
Ww ] 


+Check End NPL BE160 A2K2 DO5 
—TR Index BK210 A2N2 J10 
BH140 A202 J05 


Line keys reference the diagram on DATA 390. 


—Track Ovrn* ECC Data Chk 


3350 CE0680 2358831 441303 | 
Seq. lL of 1 | Part No. 30 Jul 76 | 
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BB TEST 9 SEQUENCE CHART DATA 392 


CCC COCCOECCOECEC ECE 


ERROR ALERT | DATA 


MICRO MICRO 


PA} 2 ea 


Error Alert other than 
ECC Hardware Check, 
during routine AE 
(any test). 


~ MICFL 500 MICFL 500 


Run routine B3 and 
form a Fault Symptom 
Code. 


Error Alert after 
Seek operation. 


Routine AD Initialization. L -- 


Run routine B3 and 
form a Fault Symptom 


Code. 


9280 or 
91FF 


Fault 
Symptom 
Code 


9280 


Other Other 


| Replace Cards Replace Cards 


A2F2 
A2G2 (See Note.) 


Replace Cards 


A2S2 
A2P2 
A2K2 


Trouble 
corrected 


Trouble 
corrected 


0 


! Routine AD initialization 
loops only on solid failures. 
If required, refer to the 
(MICFL section and scope 
to isolate the failure. 


and scope procedures under 


START 500 


and Fault Symptom Code. 


DATA 516 


Note: When replacing A2G2, check the addressing jumpers. 


See INST 6. 
441300 4413U1 | 441303 
31 Mar 76 {Jun 76 | 30 Jul 76 


,5:, | CEO900 2358608 | 
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Replace Cards 


Maintenance procedure No 
complete. | . 


Follow the microdiagnostic | 


the appropriate Error Code | 


C € 


ERROR ALERT 1 DATA DATA 500 


MICRO 


Error Alert during 


Read G1 operation. 


— ; Routine AF Initialization, (1) 
MICFL 500 | . | 


Run routine B3 and 


form a Fault Symptom | Replace Cards | 
Code. 


A2S2 | No 
A202 | 


Fault 
Symptom Code 
9220 


Fault Yes 
Symptom Code No Fault 
9104 Symptom Code 
Replace Cards 9280 
| No A2P2 
A2K2 . Yes 
A2F2 


Fault 


Yes 


Symptom Code No Fault Ye 
9108 Symptom Code : 
Replace Cards 92C0 
DATA R/W 300 
628 


All drives fail 


Fault 
Symptom Code 
9202 : 


Replace Cards | | Replace Cards | | 


Replace Cards 


A2P2 A1G2(A1P2) | A2P2 
| A1H2(A1N2) | A2F2 
A1J2(A1M2) A202 


Fault 
Symptom Code 
9204 


Replace Cards 


Trouble 
corrected 


No 


ices Bec [Scone SCSC*d 
Follow the microdiagnostic 
and scope procedures under 
ithe appropriate Error Code 
fand Fault Symptom Code. } 


| Yes 


Maintenance procedure 
. complete. 


Fault 
Symptom Code 
9210 


1 Replace Cards | 


A2P2 
A2G2 (See Note.) 
A2F2 
A2K2 


START 500 V 
DATA 516-532 


ERROR ALERT1 DATA DATA 500 


ERROR ALERT 2 DATA ; | | ~#. | | | | a _ ERROR ALERT 2 DATA DATA 504 


MICRO a MICRO | | MICRO 


ot : cs _ gg 


MICFL500 fF | 


) eee —~——, —  MICFL500 | | | 
Microdiagnostic Error Alert on a Rd G1 Microdiagnosti Error Alert ii ~ f° Error Alert in: oS a 
a — gnostic rror Alert in \ | 
Run routine B3 and form | | or Wr G1 Operation. Routing Or test ©: ~, routine AF, test 9. routine AF, test A. 
ad Se aan _ Run routine B3 and form — 
| a Fault Symptom Code. F Cod . } 
= a Fault Symptom ode. | MICFL 500 


Run routine B3 and form | 
a Fault Symptom Code. 
Yes | 7 


Replace Cards 


A2S2 
A2Q2 
A2P2 


Fault 
Symptom Code 
9104 


Fault 
Symptom Code 
9210 


Replace Cards 


[ A2F2 
| A2P2 
| A2T2 


Fault 
Symptom Code 
14xx 


Yes 


Fault 
Symptom Code 
9202 or 
920A . 


Replace Cards | 


A2Q2 
A2P2 


A2R4_ 
A2S2 


| A2N2 
A2G2 (See Note.) 


Fault 
Symptom Code 
9202 


Fault 
Symptom Code 
| 9102 


Replace Cards 


A2P2 
A2Q2 


Fault , 
Symptom Code ) | 
9208 


Replace Cards | 


Replace Cards 


No | A2N2 
| A282 | 


Fault 
Symptom Code 
9102 : 


Fault Yes F 
rum Replace Cards Ye ault 
Symptom Code s Symptom Code 
9210 | | , A202 92C0 
A2N? 
No | A2P2 A2T2 | A) 
A2S2 
A2G2 (See Note.) R/W 300 
Faul A2F2 Fault Faul 
| ault Yes | No ; ault 
Ne Symptom Code | _ Symptom Code : Be Symptom Code 
9220 ; |. 9204 Replace Cards 9280 
— G ae ce 
au | 
Yes : A2Q2 ; A1H2(A1N2) 
en | DATA 628 A2S2 Sis | A1J2(A1M2) 
Replace Cards . . | 


No A2F2 
A2G2 (See Note.) | 
| A2N2 Trouble No Trouble No 
c corrected corrected 
DATA 628 et ee 
Trouble No}. | sae i —— a @ | a Fei Follow the microdiagnostic Yes” Follow the microdiagnostic 
corrected | a Follow the microdiagnostic | — | | | and scope procedures under and scope procedures under 
| and scope procedures under i aa \ the appropriate Error Code nee the appropriate Error Code | 
a the appropriate Error Code seni Eee and Fault Symptom Code. Maintenance procedure and Fault Symptom Code. 
| Yes and Fault Symptom Code. : Piety ee complete. 
j ie BATA a | START 500 me —— START 500 | iia 
_ Note: When replacing A2G2, check the addressing jumpers. See INST 6. i | | Se 


441301 | 441303 
1 Jun 76 | 30 Jul 76 


2358608 
| Part No. 


441308 
18 Aug 78 


441300 
| | 31 Mar 76 


nr a er re 
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error atert2 vats DATA 504 


a ~ | aan. A> fos ; ea ns 7 oy / fi 3 Z “a ™\ fw ae ; A so . ? as oy a | / oh go ; | pos / aay ge \ Va ie ~ , fo™ 
| | ] ! aa | . . : a co. Sat ewe ed t 3 a \ he ey ae | r | re) . S| 3 
a Oy or Ane 2 a Oe OO - " a 


(CCCECCOCECECEECECECECEFC ECE 


ERROR ALERT 3 DATA ERROR ALERT 3 DATA DATA 508 


MICRO MICRO MICRO 


Error Alert in | Error Alert in | Error Alert in 
routine AF, test B. routine AF, test C. routine AF, test F. 


MICFL 500 MICFL 500 MICFL 500 


Run routine B3 and form Run routine B3 and form Run routine B3 and form 
a Fault Symptom Code. a Fault Symptom Code. ' | a Fault Symptom Code. 


Fault Symptom 
Code 1420 


Fault Symptom 
Code 9104 


Replace Cards 


A2Q2 
A2S2 


Fault Symptom 


Fault Symptom Code 9102 


Code 9204 


Replace Cards 


| A202 
A2P2 Other 


DATA 628 Replace Cards 


A2P2 
A2Q2 


Fault Symptom Pan Ozs 


Code 


No Fault Symptom 


Code 9210 


Replace Cards 


Replace Card , 


A2N2 


Replace Cards 


A2Q2 
A2N2 


Fault Symptom 
Code 9102 


Replace Cards 


Replace Cards 


A2P2 A2Q2 
A2N2 A2P2 
ue Trouble Yes | | | _ | Yes Trouble No 
corrected corrected 


Follow the microdiagnostic 
and scope procedures under 
the appropriate Error Code 
and FauJt Symptom Code. 


Maintenance procedure Follow the microdiagnostic 
complete. | and scope procedures under 
the appropriate Error Code 


eS START 500 a 


DATA 575 


and Fault Symptom Code. 


DATA 572 


3350 CE0910 2358609 441300 441303 
Side lof2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 ERROR ALERT 3 DATA D ATA 5 08 


ERROR ALERT 4 DATA 


Controller Check in 
routine BO, test D 
initialization. 


Replace Cards | 


A2K2 ! 
| A2L2 


Trouble 
corrected 


Microdiagnostic 
Error Message 


Byte 2 = =~ Yes 


0000 010x 

0001 000x., 

0001 070x 
No 


No 


MICRO 


Controller Error 2 
after a Set Rd Wr 
(Tag ‘85’). 


Display Microdiagnostic 
Error Message Byte 2 
(see Note). 


Microdiagnostic 
Error Message 
Byte 2 = 
0100 xxxx» 
~~ 


Replace Cards | 


we Yes 


All drives fail 


ERROR ALERT 4 DATA 


Replace Card . 


In the failing drive 


DATA 512 


Maintenance procedure | 
complete. 


Microdiagnostic 
| No Error Message 
Byte 2= 
0000 001x 
START 500 . 
Microdiagnostic 


Error Message = —_ pyes e 
Byte 2= | Replace Cards | 
1 100 O00Ox ve race (Stas RSE ae ho 7 : 


No 


A1H2 (A1N2) 


Replace Cards | | 


| Follow the microdiagnostic 
| and scope procedures under 
f the appropriate Error Code 
and Fault Symptom Code. 


Exit to R/W 300 as 
- a Fault Symptom Code 
92CO. 


Trouble 
corrected 


DATA 608 


Verify that the following 
cable connector pins are 
not bent or pushed in and 
that the connectors are 
seated properly: | 
A1U3D03, A1B3D03 
A2V2D03, and 01E 
Interframe connector 
(See DEV-1 100). 


Replace Card | | | 


A2S2 


R/W 300 


Trouble 
corrected 


- Trouble 
corrected 


| No Maintenance procedure | 
) ssinlas ee 


| Follow the microdiagnostic 
and scope procedures under 
‘| the appropriate Error Code 
and Fault Symptom Code. 


Yes 


and scope procedures under} 
the appropriate Error Code 
J and Fault Symptom Code. 


Follow the imicrodiagnostic 
Note: Microdiagnostic Error Message B a 2 is defined as: 


O = Bit must be off 
1 = Bit must be on 
Xx = Don’t care 


START 500 


oe DATA 612 
| DATA 608-612 . 
CEO910 | 2358609 
© Copyright IBM Corporation 1976 . D AT A 51 ey 


ERROR ALERT 4 DATA 


CC COCECOCOCECECECOCOCOCOOCECECEOCEECOECE EE 


AE TEST 1 DIAGRAM AETEST1 DIAGRAM DATA 516 


A2S2 A2K2 
See the sequence charts on DATA 520 through 532 for ara Ee 
referenced test points. 


: M Q 

Read Mode A cea Data Bits 0-7, P A [Pp Coerce Tag Valid 
C R 

ECC Correct Op A U*  Assm Bus Bit P 
D 


A 


Reset Fast Sync 


A2Q2 
BHxxx 


R/W MACROS 


-\ 


Data Good Unsquelched 


[A Servo Mode G1 


A2P2 
BGxxx 
GAP 

a2 [cower |e 

Sync In [A CT 28*CT 76 
peenert a Boas 
____ Read* Not Clk Gated A [*  _—cTd5 
A L 
| [* ; 4 to 7 Odd [7 Write Fail | 


S 
y 
1," 
& 


G2 


‘KivcAcce 6 | COCUCCC EE CORRS CED GATED CGN GUNS CPU CRE CD GUD CUR CREED SURAETS COENEN GONTS GERD DO GE CEES GOREN GREE GT GD CO Ge Os Ce Qe Gee ee eee es ee ees ee ees 
A1G2 (A1P2) A1H2(A1N2) | A1J2 (A1M2) 
KG170 (KP170) | KHxxx (KNxxx) KJ100 (KM100) 


HD SELECT R/W CTRLS RD DETECT 
Fixed Head | P 
Select Gate = Read Transmit 


| 


3350 CE0925 2358610 441300 441303 | 
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ERROR ALERT 


AEF9 ERROR CODE WITH FAULT — 
SYMPTOM CODE 9280 
Microdiagnostic Setup 


Loop routine AE, test 1. 
1. Load routine AE. 
2. Enter 10, O1, 02, 01, 00. 


See DATA 122 for a description of routine AE, test 1. 


Scope Setup (See DATA 154 for additional information.) 


Sweep 2 ms/div Ch 1 A2Q2J09 
Mode = Alt or Chop +G1 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 A2S2M12 
+CE Alert Execute Ind +Reset Fast Sync 
Volts/div 0.1 
Probe x10 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 2 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 ps/div 
Delay-Time Multiplier — 0.3 

Source — Int Ch 1 


AEF9 ERROR CODE WITH FAULT SYMPTOM 
CODE 91FF 


Microdiagnostic Setup 


Loop routine AE, test 4. 
1. Load routine AE. 
2. Enter 10, 04, 02, 01, 00. 


See DATA 176 for a description of routine AE, test 4. 


Scope Setup (See DATA 182 for additional information. ) 


Sweep 2 ms/div 


Ch 1 A2S2S02 


Mode _ = Alt or Chop —ECC Correct Op 
Trigger Ext Volts/div 0.1 
Slope (-) Probe x10 
A2L2J11 Ch 2 A2Q2D05 
—MST RAS TP —G2 
Volts/div 0.1 
Probe x10 


| Legend: C— Inactive 
: yw Re Active level 
For Fault Symptom C Code 9280 | | | Tolerance 


t= T=] 
> za (a A OO 
CA A SS aD 


| Chart | 
| Line 
|No 


Line Name 


| +Reset Fast Sync 


Line keys reference the diagram on DATA 516. 


For Fault Symptom Code 91FF 


Chart 
a 


Line keys reference the diagram on 1 DA TA 5 16. 


CE0925 2358610 441300 441303 | 
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ERROR ALERT DATA 520 


~ AFIA ERROR CODE WITH FAULT 


2. Enter 10, 01, 00, 01, 00. 


ERROR ALERT 


AF1A ERROR CODE WITH FAULT 
SYMPTOM CODE 9104 

For Fault Symptom Code 9104 
Microdiagnostic Setup 


Loop routine AF, test 1. 
1. Load routine AF. 
2. Enter 10, 01, 00, 01, 00. 


See DATA 218 for a description of routine AF, test 1. 


ERROR ALERT DATA 524 


Legend: (—__] Inactive 
Gums Active level 
CZ ~Tolerance 


Sweep 20 us/div Ch 1 A2Q2J09 


Line keys reference the di DATA 5 16. 
Mode Alt or Chop +G1 Y lagram on 


Trigger Ext Volts/div 0.1 
Slope (-~) Probe x10 | one 
A2L2J11 Ch 2 (see chart) For Fault Symptom Code 
—MST RAS TP 


SYMPTOM CODE 9108 


a a a 
eS 


Microdiagnostic Setup 


Loop routine AF, test 1. 
1. Load routine AF. 


See DATA 218 for a description of routine AF, test 1. 


Scope Setup (See DATA 222 for additional information.) 


Sweep 20 us/div | Ch 1 A2Q2J09 
Mode Alt or Chop | +Gl 


Slope (-) Probe x10 
A2L2511 Ch 2 (see chart) —Data Bit 5 A2K2 P04 
—MST RAS TP 


—Data Bit 0 


—Coerce Tag Valid 


fanve _(@| 


Line keys reference the diagram on DATA 516. 


CE0933 2358611 441300 441303 
3350 Side 1 of 2 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 


A2K2 M10 fo 


a Ly CN. 


A2K2 P13 {| | 


wom (iE  L_ | |i | tT tt 
re | | ae a 


Chart 
Nee Line Name Test Point 


A2K2 B10 oL Ft ot ft ttt 


ERROR ALERT DATA 524 


| | ee ee oe BA hy OO iv as = Legend: CJ Inactive 
_ For Fault Symptom Code 9202 | = — | GEES Active level 
| 2a Tolerance 


AF1A ERROR CODE WITH FAULT 
SYMPTOM CODE 9202 pe 


Line Name 


me ae 
fous [nm eo 


Line keys reference the diagram on DATA 51 6. 


Microdiagnostic Setup 


Loop routine AF, test 1. 
1. Load routine AF. 
2. Enter 10, 01, 00, 01, 00. 


See DATA 218 for a description of routine AF, test 1. 


Scope Setup (See DATA 222 for additional information. ) 


Sweep 20 us/div Ch 1 A2Q2J09 
Mode _ = Alt or Chop +G1 
Trigger Ext Volts/div 0.1 

Slope (-) Probe x10 

A2L2J11 | Ch 2 A2P2B07 

—MST RAS TP —CTS 

Mees e190 For Fault Symptom Code 9204 

AF1A ERROR CODE WITH FAULT Chart 
SYMPTOM CODE 9204 rin ene 


Microdiagnostic Setup 


-Loop routine AF, test 1. 
1. Load routine AF. 
2. Enter 10, 01, 00, 01, 00. 


See DATA 218 fora sa as of routine AF, test 1. a. ne BH160 = —s 


Sweep 20 us/div Ch 1 A2Q2J09 

Mode = Alt or Chop +Gi 

Trigger Ext Volts/div 0.1 +Read Mode BC170 A2S2 G13 | © 
Slope (-) Probe x10 : —_ ae er 
A2L2J11 _ Ch 2 (see chart) Line keys reference the diagram on DATA 516. . 
—MST RAS TP 


| ¢g0933. |: 2358611 | 
| Side 2 of 2 Part No. 


| 441300 | 441303 | 
© Copyright IBM Corporation 1976 | | | . . ERROR ALERT DATA 528 | 


ERROR ALERT 


AF1A ERROR CODE WITH FAULT 
SYMPTOM CODE 9210 


Microdiagnostic Setup 


Loop routine AF, test 1. 
1. Load routine AF. 
2. Enter 10, 01, 00, 01, 00. 


See DATA 218 for a description of routine AF, test 1. 
Scope Setup (See DATA 222 for additional information. } 


Sweep 20 us/div Ch 1 A2Q2J09 
Mode = Alt or Chop +G1 


Trigger Ext Volts/div 0.1 
Slope (-) Probe x10 
A2L2J11 Ch 2 A2G2P07 
—MST RAS TP —4 to 7 Odd 

Volts/div 0.1 
Probe x10 


AF ITA ERROR CODE WITH FAULI 
SYMPTOM CODE 9280 


Microdiagnostic Setup 


Loop routine AF, test 1. 
1. Load routine AF. 
2. Enter 10, 01, 00, 01, 00. 


See DATA 218 for a description of routine AF, test 1. 


Scope Setup (See DATA 222 for additional information.) 


Sweep 20 us/div Ch 1 A2Q2J09 
Mode = Alt or Chop +G1 


Trigger Ext Volts/div 0.1 
Slope (-) Probe x10 
A2L2J11 Ch 2 (see chart) 
—MST RAS TP 


CE0939 


CC CCE 


| 2 | -CT 28*cT 76 BG130 A2P2 S02 a 


DATA 532 


ERROR ALERT 


Legend: (____] Inactive 
For Fault Symptom Code 9210 GES Active level 


P2773 Tolerance | 
Chart 
Line Line Name Test Point 
No. 
See ewe - ne a 


Line keys reference the diagram on DATA 516. 


For Fault Symptom Code 9280 


BH120 A2Q2 JO9 ne ek ee UU 


Line keys reference the diagram on DATA 51 6. 


, | 2358612 | | 441300 | 441303 | 
3350 Seq. 1 of 2 | Part No. 31 Mar 76 | 30 Jul 76 
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ERROR ALERT 


DATA 532 


CC CCOECCOCECOECCE CE 


AF TEST 6 DIAGRAM Sous ee a ee ee as pee AP TESTe DIAGRAM DATA $40 


See the sequence charts on DATA 546 and DATA 550 for | ae.a | | & , — A2L2 fan a | A2K2 
referenced test points. a: : BDxxx | BExxx 


See OPER 240 for theory. | - | | | 


Gate Controller Err 2_ 


| @3 CE Alert 
>. Execute Ind 


J 

L>” Normal End NPL 
7 

A Check End NPL 


FileCtrlOpsF “&\ usin 8 " 3330 Mode _ 


‘83 Contr Bus 
LF inBité 


A2Q2 
BHxxx 


R/W MACROS | 9 


Trk Orrn* 
ECC Data Chk 


|, ee 
[* GI 


SD 


Drive AorB 


~ 


A1D4 (A1S4) 
KDxxx (KSxxx) 


Index Mark A(B) 


ae ae eae eee ee ee 


3350 CE0939 2358612 | 
| Seq. 2 of 2 | Part No. 
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AF TEST 6 DIAGRAM DATA | 540 


CT € €C CC CC OC EC € 


CC CECECCEOCOCOCOCOCEOOCECEOCE 


AF TEST 6 SEQUENCE CHART av-tesreseourncecuart DATA 546 


NATIVE MODE 


Legend: (7—__] Inactive 
Gums Active level 
CZ Tolerance 


Microdiagnostic Setup 


Chart | 
Routine AF, test 6 | Line Line Name ALD Test Error Number 
1. Load AF No. 


2. Enter 10,06,00,00 


+CE Alert Execute Ind BD210 


AdL2 013 ae 
Scope Setu 
rs fo fom [norm [Ol 
Sweep 5 ms/div Ch 1 A2U4D13 . 
st seg atom nd See oe [aero (OT 
ra vate nara owe [ory (| 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) +Normal End NPL BE160 | A2K2D11 a 
+CE Alert Execute Ind 


A2F2 M04 


A1D4 G03 
(A1S4 G03) 


—3330 Mode BA140 

—Index Mark A(B) TP Nee 

+Check End NPL BE160 

—Trk Ovrn*ECC Data Chk BH140 
Change A and B Time/Div switch to 20 psec. 


—File Ctrl! Op 8F BA130 
—Contr Bus In Bit 6 BA100 


Line keys reference the diagram on DATA 540. | 7- 


Inactive 
Inactive 
‘| Inactive 


Inactive in Native Mode 


A2K2 DO5 


A2Q2 J05 


SCORE Eee 
OOmEOOOOOOOOO 


A2F2 P13 


A2F2 PO9 


DATA 554 
(For expanded sequence chart) 


© Copyright IBM Corporation 1976 —— | AF TEST 6 SEQUENCE CHART DATA 546 


3350 —‘| CE0943 2358711 441300 | 441303 
Seq. | of 2 | Part No. 31 Mar 76 | 30 Jul 76 


AF TEST 6 SEQUENCE CHART 


3330-1 COMPATIBILITY MODE 
Scope Setup 


Sweep 5 ms/div Ch 1 A2U4D13 


Mode Alt or Chop 


Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


3350 CE0943 2358711 
_ | Seq. 2 of 2 | Part No. 


© Copyright 18M Corporation 1976 


+CE Alert Execute Ind 


441300 | 441303 | | 
31 Mar 76 | 30 Jul 76 


AL TEST 6 SI;QUENCE CHART DATA 550 


Legend: (CC) Inactive 
Gums «= (Active jevel 
CZZ3 Tolerance 


~ Line Name ALD Test Error Number 
+CE Alert Execute Ind BD210 A2L2 D13 
BH120 A202 JO9 


BH170 


— Index Alert 


re) G) 

NO — 
| > 

NO 

O 

NO 

w) 

=) 

oOo 


+Normal End NPL | BE160 


BA140 | A2F2 M04 
KD520 | A1D4 G03 
(KS520) | (A1S4 G03). 

BE160 | A2K2D05 


BH140 | A2Q2 J05 


—3330 Mode 


—Index Mark A(B) . 


+Check End NPL 


fe|~ 


—Trk Ovrn* ECC Data Chk 


Change A and B Time/Div switch to 20 usec. pt 


| BA130 | A2F2P13 


BA100 | A2F2 P09 


—File Ctrl Op 8F 


—Contr Bus In Bit 6 


Line keys reference the diagram on DATA 540. 


DATA 554 
(For expanded sequence chart) 


AF TEST 6 SEQUENCE CHART DATA 550 


Wins, 
( : 
bags 


L 


i 


AF TEST 6 SEQUENCE CHART Al’ TEST 6 SEQUENCE CHART =o. -JDA TA 554 
DATA 546 
NATIVE MODE Legend: (———] Inactive 
Gummm Active level 
Scope Setup Tolerance 


Sweep 5 ms/div Ch 1 A2Q2D05 Chart 
Mode Alt or Chop —G2 rie Line Name Test Point Test pis Number 
Trigger Ext Volts/div 0.1 


Slope (+) Probe x10 
A212D13 Ch 2 (See chart) BH110 | A2Q2 D05 (Sync on fall of this pulse) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) BH120 | A2Q2 J09 Inactive 


B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 3 —Index Alert BH170 | A2Q2 J11 Inactive 
Slope (+) 
Delay Time-Delayed Sweep — 20 us/div +Normal End NPL BE160 A2K2 D11 oo 
-3330 Mode Ba14o | A2F2 Moa QO) trective | 


Source — Int Ch 1 
, | +Check End NPL BE160 | A2K2D05 | restive | 
—Trk Ovrn* ECC Data Chk | BH140 A202 JO5 QI tractive | 


Line keys reference the diagram on DATA 540. 


Delay-Time Multiplier — 0.3 ry 
SS KD520 | A2D2 G03 
ez Index Mark A(B)TP (Ks520) | (A184 GOS) — 


DATA 550 


3330-1 COMPATIBILITY MODE Fae ener oe 
— aa | Now ™ rari 


Test Error Number 
6B 


Sweep 5 ms/div Ch 1 A2Q2D05 ! | 
ft io De Cea A 
Trigger Ext Volts/div 0.1 | } 3 

A2L2D13 Ch 2 (See chart) | | : —— 


—Index Alert BH170 A2Q2 J11 


| ehormal End NPL ee ee 
A and B Time/div — 5 ms/div | — : 
Slope (+) | 8 —3330 Mode BA140 | A2F2 M04 a ie 
Delay Time-Delayed Sweep — 20 us/div KD520 | A1D4 G03 
Delay-Time Multiplier — 0.3 6 Valid Index Mark A(B)TP (KS520) | (A1S4 GO3) Cc Se 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 


Source — Int Ch 1 ce 
| 7 | +Check End NPL BE160 | A2K2 D05 Inactive 
—Trk Ovrn* ECC Data Chk BH140 A2Q2 JO5 


Line keys reference the diagram on DA TA 540. 


3350 CEO945 | 2358613 441300 | 441303. | 
Seq. lof 2 | PartNo. | | 31 Mar 76 30 Jul 76 


Ocanjnitcabusiajee = 6 6 Pf | AF TEST 6 SEQUENCECHART DATA 554 


AF TEST 8 and A DIAGRAM 


See the sequence charts on DATA 5 60 through 572 for 


referenced test points. 
See OPER 241 for theory. 


3350 CE0945 2358613 
Seq. 2 of 2 | Part No. 


© Copyright 18M Corporation 1976 


441300 441303 | | 
31 Mar 76 | 30 Jul 76 


A2N2 | | A2S2 | A202 
BKxxx BCxxx BHxxx 
| : COUNTER D K fe) 
Data Bits 0-7,P__ A [- Data Good A [*_NoECC 
CT 17 Data Present G2 
C gS 
CT 63 \\ pp G3 


A2P2 
BGxxx 


| COUNTER K coe . 
a 
aa. : 
CT 65 A 

p 


VFO IF A 


Delay Servo Mode 


~ AE TEST 8 and A DIAGRAM DATA 558 


_ AF TEST 8 and A DIAGRAM DATA 558 


Besse 
wa 


tt hy 


ERROR ALERT 


AF9A ERROR CODE WITH FAULT 


SYMPTOM CODE 9202 


Microdiagnostic Setup 


Loop routine AF, test 8 (for 15 seconds only). 


1. Load routine AF. 
2. Enter 10, 08, 00, 01, 00. 


After 15 seconds — continue. 


Loop routine AF, test 9. 
1. Load routine AF. 
2. Enter 10, 09, 00, 01, 00. 


(€ €€C €C CCC CCC CEE EE € 


DATA 560 


ERROR ALERT 


Legend: C—_) Inactive 
Gams «Active level 
Tolerance 


Chart 
Line Name Test Point 
es Ce oe 


Line keys reference the diagram on DATA 558. 


See DATA 254 for a description of routine AF, tests 8 and 9. 
Scope Setup (See DATA 256 for additional information. ) 


Sweep 2 ms/div 
Mode __ Alt or Chop 
Trigger Ext 
Slope (+) 
A2L2D13 
+CE Alert Execute Ind 


Ch 1 A2Q2D05 


—G2 
Volts/div 0.1 
Probe x10 
Ch 2 A2Q2B03 

+No ECC 
Volts/div 0.1 
Probe x10 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 2 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 


Delay-Time Multiplier — 0.3 
Source — Int Ch 1 


3350 | CE0949 2358715 441300 441303 
Seq. | of 2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 


DATA 560 


ERROR ALERT 


ERROR ALERT Reon 0 RT : DATA 564 


AF9A ERROR CODE WITH FAULT | ; | ca | | | : Legend: C—J Inactive 
SYMPTOM CODE 9210 : | | | Gm 3 Active level 

3 | | Tolerance 
Microdiagnostic Setup 


Loop routine AF, test 8 (for 15 seconds only). 
1. Load routine AF. — 
Enter 10, 08, 00, 01, 00 


nF o) ’ b 3 * 
Loop routine AF, test 9. 

2. Enter 10, 09, 00, 01, 00. 

See DATA 254 for a description of routine AF, tests 8 and 9. BH160 A2Q2 B08 


Scope Setup (See DATA 256 for additional information. } Line keys reference the diagram on DATA 558. 


Line Name Test Point 


Sweep 2 ms/div Ch 1 A2Q2D05 

Mode _ = Alt or Chop -~G2 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (see chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) | | 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 0.3 

Source — Int Ch 1 


3350 | CE0949 2358715 | 
Seq. 2 of 2 Part No. 


| So capynoneinm Corpuration 1976 : | | 7 | : | | ERROR ALERT DATA 564 


441300 | 441303 | 
31 Mar 76 | 30 Jul 76 


ERROR ALERT 


AF9A ERROR CODE WITH FAULT 
SYMPTOM CODE 9102 


Microdiagnostic Setup 


Loop routine AF, test 8 for 15 seconds only). 
1. Load routine AF. 
2. Enter 10,08, 00, 01, 00. 


After 15 seconds — continue. 


Loop routine AF, test 9. 
1. Load routine AF. 
2. Enter 10, 09, 00, 01, 00. 


See DATA 254 for a description of routine AF, tests 8 and 9. 


Scope Setup (See DATA 256 for additional information. ) 


Sweep 2 ms/div Ch 1 A2Q2D05 

Mode = Alt or Chop —G2 

Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 2 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 0.3 

Source — Int Ch 1 


3350 | cE09s1 | 2358614 441300 | 441303 | 441308 
0 Seq. 1 of 2 Part No. 31 Mar 76 | 30Jul76 | 18 Aug 78 


© Copyright IBM Corporation 1976 


(€ € € € € € € € € € € € € € € € € €€ € € € € 


ERROR ALERT DATA 568 


Legend: (___] Inactive 
Game Active level 
CZzZ773 Tolerance 


Chart 
| a Line Name Test Point 


1 See A 


ba —VFO 1F BH100 A2Q2 B11 o| | Pulses at approximately 110 nanosecond intervals. CP 
a 0 eo Lt | {| [ | | {[ [ 


Line keys reference the diagram on DATA 558. 


dienes DADA S65 


—% 


ERROR ALERT 


AFAA ERROR CODE WITH FAULT 
SYMPTOM CODE 14xx 


Microdiagnostic Setup 


Loop routine AF, test A. 
1. Load routine AF. 
2. Enter 10, OA, 00, 01, 00. 


See DATA 276 for a description of routine AF, test A. 


Scope Setup (See DATA 266 for additional information.) 


Sweep 10 us/div Ch 1 A2Q2D02 

Mode Alt or Chop —G3 

Trigger Ext Volts/div 0.1 
Slope (-) Probe x10 
A2L2J11 Ch 2 (see chart) 
—MST RAS TP 


AFAA ERROR CODE WITH FAULT 
SYMPTOM CODE 9102 


Microdiagnostic Setup 


Loop routine AF, test A. 
1. Load routine AF. > 
2. Enter 10, OA, 00, 01, 00. 


See DATA 276 fora description of routine AF, test A. 


Scope Setup (See DATA 266 for additional information. ) 


Sweep 10 ys/dis Ch 1 A2Q2D02 

Mode Alt or Chop | —G3 

Trigger Ext © Volts/div 0.1 
Slope (-) Probe x10 
A2L2J11 Ch 2 (see chart) 
—~MST RAS TP 


© Copyright IBM Goisocstina 1976 


re a a a) ee re 


peta DATAS 


Legend: (——~) Inactive 


For Fault Symptom Code 14xx | | Ga Active level 
| - 4 CZ Tolerance 


Line Name 


a 


—CT 64 BH140 A202 GO9 
—CT 65 | BH130 A202 G04 


Line keys reference the diagram on DATA 558. 


elelo 


For Fault Symptom Code 9102 


Chart - a 

Line Line Name ALD Test Point | 

No . — ' —_ , 7 ; ee 2 so 
BH110 A202 DO2 


—Data Bit 0 BK140 
yee ws 1 BK140 


—BK190 A2N2 MOS 


elolele! 


, es ae | ! . : 


ne a 


— BG150— 


ne Sane Mode 


—_ Ww | mm | oo 
mo Ww NR f= ~ pa |lolnrn ] - &F 


feoe 


-A2P2 Bit : 


— Line keys reference the diagram on DATA 558. *See DATA 996 for description 1 of pulse duration ve, repeti tion rate. 


3350 | CE09S51 2358614 441300 441303 441308 
ea. 2of2| Part No. 31 Mar76 | 30J3ul76 | 18 Aug 78 


ERROR ALERT DATA od 


f ze | } ( 


PR GR Fe TE Re Le > Ey FR PR FS 
HI KH ON ew Ow NI OH NI *® 


AF TEST B AND F/ B8 TEST D DIAGRAM Al’ TEST B AND [/B8 TEST D DIAGRAM DATA 575 


See the sequence charts on DATA 580, DATA 590, DATA 608, A2P2 A2L2 A2K2 
and 612 for referenced test points. BGxxx BDxxx BEXxx | 
See OPER 241 for theory. S Gate Controller Err 2 S Normal End NPL 
| G | 
[F Rd Wrt Latch Check End NPL 
Ind =e CE Alert 
Function Pulses [Ss ~ Execute Ind 
| A2S2 | A2Q2 
. a _ BCxxx BHxxx 
S * Run ECC Control ISERDES AM Found Q S Fmt Erase” Reorient 


Search AM G1 


G2 


Reset Ctr | 


G3 


No Am Found* 


A2N2 ECC Data Chk 


BKxxx 


havent Tag Q@ TRACK USED 
: COUNTER . -_ 
Bus Bit P TR Index 


Check Cond 


Special Rd* 
—Wrt G2 | 


Format” Rd G4 


Phy Index | 


3350 


CE0957 2358615 441300 | 441303 
. | Seq. Lof2 | PartNo. | | 31 Mar 76 | 30 Jul 76 


© Copyright 18M Corporation 1976 AF TEST B AND F/B8 TEST D DIAGRAM DATA 575 


AF TEST B SEQUENCE ¢ CHART : vane 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, test B 
1. Load AF 
2. Enter 10,0B,00,00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 01 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 
+CE Alert Execute Ind 


_ TRIGGERING INSTRUCTIONS 


Scope Setup | 7. 

Sweep 5 ms/div | Ch 1 A2Q2J09 

Mode Alt or Chop” —GI 

Trigger Ext Volts/div 0.1 
Slope (+) | Probe x10 
A2L2D13 _ Ch2 (See chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (+) 
Delay Time-Delayed Sweep — 50 ps/div 
Delay-Time Multiplier — 0.3 
Source — Int Ch 1 


3350 


2358615 
| PartNo. | 


© Copyright 1BM Corporation 1976 


441300 | 441303 — 
| 31Mar 76 | 303ul76 | 


| s | —AM Found emg A2Q2 G13 
8 +Check Cond BH150 | A2Q2 B12 


os 
@® 


AL TEST B SEQUENCE CHART | D ATA 580 


Legend: (—_] Inactive 
Gams «Active level 
Tolerance 


Line Name ae Test Error Number 
Py [eareees fe [aoe 
epee a 
= T= fo foe To 


OOOO 
Titty 


7 —No AM Found* ECC Data Chk | BH140 | A2Q2 J13 


jolelele 
0g 


oo 
+Check End NPL BE160 A2K2 DO5 po 


| A) ( For expanded sequence chart) 
Se DATA 584 
ee, 


Chart 


_ Line Name 


Test Point — 


A202 109° 
| A202 D02 oe 

fmweawe ——fowe fao—| 
eee fae 
cee fo so 


7 +Check Cond [pAts0 A202 B12 
sere End NPL [re fe 


Line keys reference the diagram on DATA 5 75: 


Inactive 
Inactive 
Inactive 


elelelelelelele 


AF TEST B SEQUENCE CHART DATA 580 


AF TEST B SEQUENCE CHART Gaceasieeeias DATASes 


L d: (CC Inactive 
TRIGGERING INSTRUCTIONS eae ae ER 


CZZzZZ ~Tolerance 


Scope Setup 


Sweep 5 ms/div Ch 1 A2Q2J09 ee Gash a. 
Mode Alt or Chop +G1 
Volts/div 0.1 


ore [om [OL 
a) 


Trigger Ext 
A2L2D13 Ch 2 (see chart) 


Inactive 


+Normal End NPL BE160 A2K2 D11 eo | | 
—Search AM BC140 A2S2 B03 eo; | | 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 
Slope (+) 
Delay Time-Delayed Sweep — 50 ps/div 
Delay-Time Multiplier — 3.5 


Source — Int Ch 1 
Inactive 


—No AM Found“ECC Data Chk | BH140 A2Q2 J13 
7 +Check Cond BH150 A2Q2 B12 
+Check End NPL BE160 A2K2 DO5 J Inactive 


Line keys reference the diagram on DATA 575. 


Inactive 


Pa 
95 
® 


3350 CE0962 2358714 441300 441303 
| Seq. Lof 2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright 18M Corporation 1976 AF TEST B SEQUENCE CHART DATA 584 


CC CCCECCCOCECCECCECCECECEOCECCOCECEC EOC ECE EE 


AF TEST F F SEQUENCE ¢ CHART 


TRIGGERING INSTRUCTION Ny 


Microdiagnostic Setup 


Routine AF, test F 
1. Load AF 
2. Enter 10,0F,00,00 | 


Scope Setup 
Sweep 10 ms/div Ch 1 A2U4D13 | 
Mode = _ Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


~ +CE Alert Execute Ind 


3350 CE0962 2358714. 
Seq. 2 of 2] Part No. : 


© Copyright 1BM Corporation 1976 


441300 =| 441303 — 
| 31 Mar 76. | 30 Jul 76 


DATA 590 


AP TEST BPO ens CHART 


Legend: C——] Inactive 
Gms «Active level 
ZZ Tolerance 


Line Name 


Operation Numbers 
Test Point (See MICRO 411) 
01, 02, 03, 04 


_ +CE Alert Execute Ind BD210 A2L2 D13 


A2Q2 DO08 


BH110 A202 D02 
| +Special Rd«Wrt G2 


A2Q2 G02 O 

A202 M12 
ry —Phy Index 
Line keys reference the diagram on DATA 575. 


09, 0A, 0B, 0D, 0E DF 10 


05, 06, 07, 08 


A2Q2 U09 
A202 S07 


C} 


DATA 596 DATA 600 DATA 600 


(For expanded sequence chart) 


AF TEST F SEQUENCE CHART 


DATA 590 


CCCECCE CCC CEEEC CE CEE 


AF TEST F SEQUENCE CHART ——aptestrstourncecuarr. DATA 596 


| | Legend: (CJ Inactive 
TRIGGERING INSTRUCTIONS | ees Ber TT 


Cz Tolerance 
Scope Setup : 
a ‘ Chart 
Sweep 10 ms/div Ch 1 A2Q2J09 Line ‘Line Name | ALD Test Point Test Error Number 
Mode Alt or Chop" +G] : : 01, 02, 03, 04 
Trigger Ext Volts/div 0.1 
A2L2D13 Ch 2 (See chart) | a 
Horiz Display — Delayed Sweep (B) . 
B Sweep Mode — B triggerable after delay time —G3 A2Q2 DO2 
A and B Time/div — 10 ms/div 
Slope (+) +Fmt Erase*Reorient BH110 | A2Q2 G02 
Delay Time-Delayed Sweep — 20 ms/div . 
Delay-Time Multiplier — 0.3 +Special Rd “Wrt G2 BH110 A2Q2 M12 
Source — Int Ch 1 pate aen BHII0 A202 VO9 
; —Phy Index BH140 A2Q2 S07 
Change A and B Time/Div switch to 50 usec A 


po _G2 | et10 A2Q2 DOS 


za 
(e) N o 


~ 


+Fmt Erase* Reorient BH110 A2Q2 G02 


Line keys reference the diagram on DATA 575. 


3350 CE0963 2358616 441300 441303 
Seq. 1 of 2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 | 3 AF TEST F SEQUENCE CHART DATA 596 


AF TEST F SEQUENCE CHART 


TRIGGERING INSTRUCTIONS 
Scope Setup 


Sweep 10 ms/div Ch 1 A2Q2S07 


Mode = Alt or Chop —Phy Index 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 


A2L2D13 

+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 10 ms/div 
Slope (—) 
Delay Time-Delayed Sweep — 0.1 ms/div 
Delay-Time Multiplier — 1.6 
Source — Int Ch 1 


Ch 2 (See chart) 


TRIGGERING INSTRUCTIONS 


- Scope Setup 


Sweep 10 ms/div Ch 1 A2Q2J09 

Mode = Alt or Chop +Gl 

Trigger Ext Volts/div 0.1 

Slope (+) | Probe x10 

~A2L2D13 Ch 2 (See chart) 

. +CE Alert Execute Ind 

Horiz Display —~ Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 

A and B Time/div — 10 ms/div 

Slope (+) , 3 

Delay Time-Delayed Sweep — 0.1 ms/div 

Delay-Time Multiplier — 3.5 

Source — Int Ch 1 | 


3350 


CE0963 | 2358616 
| Seq. 2 of 2 Part No. : 


© Copyright 18M Corporation 1976 


‘| 441300 — | 441303 
| 31 Mar 76 | 30 Jul 76 


ie 


DATA 590 _ 


AL TEST SEQUENCE CHART D AT A 600 


ae : | , : | | Legend: (___]} Inactive 
| | | | | Glam Active level 
am | | . Tolerance 


+Special Rd“Wrt G2 


Line keys reference the diagram on DATA 575. 


DATA 590 


Chart 
Line 


a Ce ae 
+ [orton [owe [aceon [@[mie | | 


+Special Rd“Wrt G2 
BH110 {| A2Q2 U09 


ALD | Test Point Test Error Number 


—Format* Rdg 4 
Line keys reference the diagram on DATA 575. 


OO ae i 
fF # ~ % 
f Ro { : a \ 
or ‘i, E j y 


= ie ; ; :) 


bien om, 


ERROR ALERT 


B8D0 ERROR CODE 


Microdiagnostic Setup 


Loop routine B8, test D. 
1. Load routine B8. 
2. Enter 10, OD, 00, 01, 00. 


See DATA 292 for a description of routine B8, test D. 


Scope Setup (See DATA 294 for additional information. } 


Sweep = 10 us/div Ch 1 A2L2P13 
Mode = Alt or Chop —Gate Controller 
Trigger Ext Err 2 

— Slope (+) Volts/div 0.1 


A2L2D13 Probe x10 
+CE Alert Execute Ind | 


B8D6 ERROR CODE WITH FAULT 
SYMPTOM CODE 9202 


Microdiagnostic Setup 


Loop routine B8, test D. 
1. Load routine B8. 
2. Enter 10, OD, 00, 01, 00. 


See DATA 292 for a description of routine B8, test D. 


Scope Setup (See DATA 294 for additional information. ) 


Sweep 0.1 ms/div Ch 1 A2L2J03 


Mode Alt or Chop —Rd Wrt Latch 
Trigger Ext ! Volts/div 0.1 
Slope (-) Probe x10 
A2L2J11 Ch 2 A2P2J02 
—MST RAS 7P -—Run ECC Control 
Volts/div = .1 
Probe. x10 


«| cgo970—s |: 2358617 


© Copyright IBM Corporation 1976 


441300 441303 
31 Mar 76 | 30 Jul 76 


DATA 608 


ERROR ALERT 


Legend: (—__] Inactive 
Gam Active level 
Tolerance 


Chart 
ae Line Name Test Point 


Line keys reference the diagram on DATA 575. 


For Fault Symptom Code 9202 


Chart 


pba Line Name 


Le oe OSE 
ae =a [ass To] — oe OS a RS 


Line keys reference the ¢ diagram on DA TA 575. 


DATA 608 


ERROR ALERT 


ERROR ALERT —_— ’ ae 7 . 3 | : 7 = | 2. | | | im 3 | | . &§ « oo ae | - ig, ERROR ALERT DATA 612 


B8D6 ERROR CODE WITH FAULT _ | -o _ ae > 4 +. ao | i. Legend: == Inactive 


SYMPTOM CODE 9 | | | | | a Gamme Active level 
3 ~ mis - For Fault Symptom Code 924x | C24 Tolerance 
Microdiagnostic Setup | Chart 


1. Load routine B8. 3 No. 


See ae eee ee eee 
See DATA 292 for a description of routine B8, test D. —Rd Wrt Latch BD150 A2L2 JO3 
Sweep 0.1 ms/div Ch 1 A2L2J03. | 7 


Mode Alt or Chop | —Rd Wrt Latch Line neve reference the diagram on DA on DATA § 575. 
Trigger Ext | | Volts/div «OO. _ . 
Slope (-) Probe x10 
A2L2J511. Ch 2 A2N2J09 | 
- =—MSTRASTP ~~ —Invert Tag . 
7 |  BusBitP 
Volts/div 0.1 | 


Probe xlO- 


For Fault Symptom Code 92x4 


Chart 
a Line Name Test Point 

BG160 A2P2 G12 co — 
BG100 A2P2 G09 eo | | ft f. toi | | fT 


-B8D6 ERROR CODE WITH FAULT 
SYMPTOM CODE 92x4 


Microdiagnostic Setup 


Loop routine B8, test D. 
1. Load routine B8. 
2. Enter 10, OD, 00, 01, 00. 


{ete + [Ft 
© 


See DATA 292 for a description of routine B8, test D. Line keys reference the diagram on DA TA 575. 
Scope Setup (See DATA 294 for additional information.) 
Sweep 0.1 ms/div Ch 1 A2L2J03 
Mode = Alt or Chop —Rd Wrt Latch 
Trigger Ext Volts/div 0.1 
Slope (-) Probe x10 
A2L2J11 | Ch 2 (see chart) 


_ —MST RAS TP 


33 50 CE0970 2358617 441300 441303 
Seq. 2 of 2 | Part No. 31 Mar 76 | 30 Jul 76 


© Copyright IBM Corporation 1976 | | ; . ERROR ALERT DATA 6 l 2 


ERROR ALERT 5 DATA 


MICRODIAGNOSTIC DESCRIPTION 

See DATA 292 for a description of routine B8, test D. 
Routine B8, test D verifies that a Set Read/Write operates 
in the following way: 


1. Functions as in Extended operation; that is, does 
not return Normal End with Tag Valid. 


2. Returns Normal End at the proper time to signify 
completion of the operation. 


Test D also verifies that Normal End is reset by the End 
Response tag. Check conditions that occur during this 
operation are also indicated. 


The test also forces Monitor Check. 


Figure 1. Microdiagnostic Error Message Byte 2 
Display Definitions 


Tag Bus Parity Check 
Bus Out Parity Check latched 


Check 1 of 8 


a0 
a 
20 
107 | Device Bus in Parity Check latched 
Tos 
Toe 
ory 


Controller Bus !n Parity Check latched 


TR Check 


Reorient Counter Check 


3350 CE0974 2358618 441300 441303 
Seq. | of 2 | Part No. 31 Mar 76 | 30 Jul 76 
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CCC CEE 


|ReplaceCard Card 


ERROR ALERT 5 DATA 


MICRO 


Controller Error after a 
Set Read/Write (Tag ‘85'). 


Microdiagnostic 
Error Message 
Byte 2 = ‘01° 


Yes 


Microd tagnostic 
Error Message 
Byte 2 = ‘02’ 


Replace Cards 


A2N2 
A2P2 


Microdiagnostic 
Error Message 
Byte 2 = ‘08’ 


| Replace Cards Cards 
No 


A2F2 m—---- Seas ee ea 
A2K2 Use the contents of Micro- 
, diagnostic Error Message 


! 
; Byte 2 and Figure 1 to ' 
determine the error. ; 
| When scoping, begin with , 
| the indicated error and i 
| continue to the source of | 
No Ithe problem using ALDs 1 

a ' 


i] 
MICFL 240 for reference. 
MICRO 10 


Microdiagnostic 


Trouble 
corrected 


Loop test D and 
bypass errors: 
1. Load routine B8 

2. Enter 10, OD, 01, 00 


Scope 
Sweep __O..1 ws/div 
| Trigger Ext 
Slope (—) 
A2L2J11 
—MST RAS TP 
Ch 1 A2L2J03 
—Rd Wrt Latch © 
voits/div 0.1 
probe x10 
Ch 2 : 
See the sequence chart 
on DATA 624. . 


Use the diagram on 
DATA 620 and the se- 

quence chart on DATA 
624 to isolate the prob- 
lem. 


Trouble “ 


Maintenance procedure corrected ~ 
complete. 
| No 
START 500 a DATA 990 — 


Mo ] DATA 620 


ERROR ALERT 5 DATA 


DATA 616 


DATA 616 


ERROR ALERTS DATA 


See the sequence chart on DATA 624 for referenced 


test points. 
See OPER 241 for theory. 


CE0974 2358618 
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ry mya 


441300 | 441303 | ” 
31 Mar 76 | 30 Jul 76 


 A2R2 
BLxxx 


| 
| Byte Parity Good TP 


| 
2 


Iya Sector Parity Good TP — 
invert Bus Out Par Bit > . | 

| | [| Sector Count Pulse 
TR Check P | 
7 [>  Reorient Cntr Check 


A2G2 
BFxxx 


POLL AND 
SELECTION 9 
Tag Bus Par Chk 


jsonimisoain DATA 620 


A2K2 ;  -A2F2 
BFxxx BAxxx 


ASSM BUS | ~[BUSIN 
Ss Assm Bus Bit P 


A2P2 — \QN2 
BGxxx BKxxx 


GAP CTR TRACK USED 
Ip COUNTER 


A2L2 
BDxxx 


B/W CONTROL 


S Rd Wrt Latch 


Decor: Bus In Par Chk Latch 


Ip Device BI Par Chk Latch 


G2 Latch 


| pe BO Par Chk Latched 
: Check 1 Of 8 , 


e 7 


ini ALERT 5 DATA D AT A 620 


CC COCCECCOCCCOCCECCECCCCECC EFC OCCCECEE 


ERROR ALERT 5 DATA - - prroratertspata DATA 624 


Legend: (__ 4 Inactive 
Gams «Active level 
C2273 Tolerance 


> 
pat 
Oo 


Chart 
Line Line Name Test Point 
—Rd Wrt Latch BD150 A2L2 JO3 


- 


Inactive 


neo a 


‘Wasetive 


Reacinisnd rate = 1 silse each 132 aie oeebns (is not Sabie) | 


A2N2 B10 


A2P2 U10 


= 
WwW N S) 


~ 


Repetition rate = 1 pulse each 132 microseconds lis not stable) 


—Sector Count Pulse 


ie Bus Out Par Bit | 


Line keys reference the diagram on DATA 620. 


sissies eine sie iseis ee 


tnactive 


inactive 
Inactive 
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ERROR ALERT 5 er | DATA 624 


FAULT SYMPTOM CODE LIST FAULT SYMPTOM copeust DATA 628 


MICRO | | | aan oe 


Use bit configuration in Fault Symptom Code Byte 2 column for symptom codes not shown in Fi igure 7. 
Figure 1. Fault Symptom Code Card Replacement List 


Unexpected 


Fault . Fault Symptom 
\ Error Alerts. 7 Symptom | Code Byte 2 Possible Causes 
MICFL500. |S - | Code =| 91xx (xx) | | ee 
| MICRO 10 __| | | A2G2, A2K2, A2L2, A2F2 — SWFE A2D2 (A2E2), A2H2 (A2J2) 


[Microdiagnostic | 


Run routine B3 and form a 
Fault Symptom Code 


A2G2, A2K2, A2F2 — SWFE A2D2 (A2E2) 

A2G2, A2L2, A2K2, A2F2 — A1K2 (A1L2) 

A2F2, A2K2, A2G2 — A1H2 (A1 N2), A1K2 (A1L2) 
A2F2, A2G2, A2P2, A2K2 

A2P2, A2F2, A202, A2K2 — A1H2 (A1N2) 

A2N2, A2P2, A202, A2S2, A2R2 

A2R2, A2P2, A202, A2N2, A2F2, A2K2 


Symptom 
Code = 
14XX 


~_ Yes 


ICEL EO | | - : | 92xx (xx) | 


MICRO 10 1. | | | BitsO,1=11 Exit to R/W 300, Entry B 
~ 3 Bits0,1=10 | A2S2, A2F2, A2P2, A202 — A1G2 (A1P2), A1H2 (A1N2), A1J2 (A1M2) 
No Run routine B3, pass 2 and ; ‘ ; : ‘ ; ed 
a4 es lexit. Bits0,1=01 | A2T2, A202, A2N2, A2P2, A2R2 — A1H2 (A1N2), Cable A2V2 (A1V3) 
| , Bit 2 = 1 A2S2, A2P2, A2K2, A2T2 


Refer to Figure 1 and 
|replace the cards in the 
Possible Causes column as | 


‘Loop the failing microdiag- 
nostic. Refer to MICRO 
section for run instructions 


Bit3=1 A2P2, A2G2, A2S2, A202, A2L2 
Bit4=1 A2N2, A2P2, A2Q2, A2S2 


S | 92 Bit5=1 A2P2, A202, A2S2, A2L2 
| Bit 6 =1 


and parameter entries. 
| | A2S2, A2P2, A2R4, A202, A2N2 


\follows: 


iif only one drive fails, : 
replace drive cards first. | ae | | Bit7=1 Invalid Symptom Code 
-|If more than one drive | | All Bits =0 A282, A2K2, A2R2, A2F2 


fails, replace controller 
icards first. 


Use scope to isolate the 
failing component. Refer 
to Figure 2 for the error 
latch names. 

| Repair or replace.as 
required. 


Figure 2. Fault Symptom Code Test Point List 


Trouble 
corrected 


Symptom | Error Latch Name ALD Test Point 


Tag Bus Parity Check A2G2 G10 


Trouble 


corrected Bus Out Parity Check A2G2 J10 

Check 1of8 | | A2G2 $13 

rae | Device Bus In Parity Check A2F2 M05 
\ pith eae [es Ctl Bus Parity Check | A2F2 P11 
| | Write Fail | A2P2 P02 

| | | TR Check A2N2 B10 

~ | | | Reorient Counter Check A2R2 J10 

eS eS | ; Missing Data } A2R2 DO7 

START 500 DATA 990 3 | 3 Phase Error | A2R2 DO7 


Missing Servo Pulses A2R2 G07 
Shift Register Error A2S2 P02 
Counter Check A2P2 JO9 
Write Data Check A2S2 P06 
Monitor Check A2L2 DO9 
| ECC Hardware Check A2S2 S07 


ce0976 | 2358832 | | 441303 | 441308 eet 
3350 ‘Seq. 2 of 2 | Part No. 30 Jul 76 | 18 Aug 78 | , 
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e of : gee om : 
Ne wy ho ae 


| >. A 


—s 


: . J ; | | ; : : \ : } 2 ; : wf \ a , M ‘ . ane a ee UF ‘ : : 7 ; : a : ; sel eof 
: Su y/ Re py ee an 4 Ne 4 Ne : a . Sa _ A : ; Ka Se we. i‘ ashe a . : ae Ne »” Qe wy NG p 


AF TEST 2, 3, and 5 DIAGRAM 


See the sequence charts on DATA 632 and DATA 642 for 
referenced test points. 


See OPER 241 for theory. 


¢ 


A2L2 
BOxxx 


> 


Allow HAR 


Selected 
Tag Gate 


for Decope: |S 


Rd Wrt Latch 


Gate Controller Err 2 


& 
[7 CE Alert Execute Ind 


3350 _ | CE0978 2358833 
Seq. | of 2 | Part No. 
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441303 
30 Jul 76 | 


Gen Reset 


Reset RW 
Op 05 


File Ctrl Op 8F 


CT 67 
Rd Wrt Latch 
Write Op OF 


Oriented 


Selected Tag Gate 


A2F2 
BAxxx 


BUS IN 


Transfer Sector 
Count 


Lost Orientation 


RW Op Did 


G1 
G2 
Check Cond 


Phy Index 


Command 
Overrun 


Coerce Tag Valid 
Normal End NPL 
Check End NPL 


Op End 


DATA 630 


AF TEST 2, 3, and S DIAGRAM 


AF TEST 7 2 SEQUENCE ¢ CHART 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test 2 tests the oriented circuitry and timing. 

The program orients on the Index and reads the Home Address 
field. The program then delays a maximum allowable amount 
of time before issuing a Write G2 operation. The Command 
Overrun or unoriented condition at this time produces error 
Number 24. 


When the first part of test 2 is complete, the previous steps 

are repeated. The program delay is increased, resulting in an 
unoriented condition before the Write G2 operation is issued. 
The Command Overrun indication is the expected response. 
Error Number 28 indicates the 3350’s failure to recognize the 
Command Overrun indication. The Command Overrun causes 
a Check End condition. Error Number 26 indicates the 3350’s 
failure to receive the Check End indication. 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, test 2 
1. Load AF 
2. Enter 10,02,00,00 


Scope Setup 
Sweep 5 ms/div Ch 1 A2U4D13 
Mode _ Alt or Chop +CE Alert Execute Ind 
Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


cE0978 | 2358833 
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3350 


ai 
+RW Op Did BH100 | A2Q2 B10 


| 441303 | 
| 30 Jul 76 | , 


AL TEST 2srouencecHaRT DATA 632. 


Legend: (-__] Inactive 
mmm «(Active level 
Tolerance 


Line Name | Test Point Test Error Number 


| +CE Alert Execute Ind | BD210 | A2L2 D13 @| | 
_Rd Wrt Latch BD150 | A2L2 J03 eo | | 
— —— JO9 C) —} 


| +Normal End NPL | Bas is D11 
A2Q2 DO5 


| A202 P03 


—Write OP OF 


| | A202 U07 
a aera Guia - | | A202 Mo05 


Line keys reference the diagram on DATA 630. 


—Oriented 


| —Lost Orientation 


DATA 634 DATA 638 


(For expanded sequence chart) 


AF TEST 2 SEQUENCE CHART DATA 632. 


nae 


AF TEST 2 SEQUENCE CHART AE TEST2 SEQUENCE CHART DATA 634 
veers Legend: [—__]} Inactive 
TRIGGERING INSTRUCTIONS 7 | came Active 1a0el 
Tolerance 

Trigger Ext Volts/div 0.1 | P| 

Slope (+) Probe x10 7 BH120 | A2Q2 JO9 0 

A2L2D13 Ch 2 (See chart) 

+CE Alert Execute Ind —Rd Wrt Latch BD150 | A2L2J03 © 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (+) 

Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 0.3 

Source — Int Ch 1 


— 
a 
Tmenacain (awww [won [Ol 
: ow [roroe  |@ _ 
wie oror town [worn [@| 
feworos won [acon [@[ 
sacwrecm [enon [acneor [OP 
fonaemwe [oem [reaoon | @| mee 
Se 
eemesown [ome [aaries |] ree 


Scope Setup | ae 
Sweep 5 ms/div Ch 1 A2Q2J09 Line Line Name ALD Test Point Test Error Number : 
Mode = Alt or Chop +Gl : 24 


z 
~J pL WwW NO 2) 


Line keys reference the diagram on DATA 630. . 


3350 CE0980 2358834 441303 
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AF TEST 2 SEQUENCE CHART 


TRIGGERING INSTRUCTIONS _ 


Scope Setup 

Sweep 5 ms/div Ch 1 A2Q2J09 

Mode = Alt or Chop | +Gl 

Trigger Ext eG Volts/div 0.1 
Slope (+) : Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 
Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div | 
Slope (+) 
Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 3.5 
Source — Int Ch 1 


3350 | CE0980 2358834 
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DATA 632 


441303 | | | | 
30 Jul 76 


Legend: (—] Inactive 
7 ams «Active level 
Tolerance 


Line 7 Line Name |; ALD | Test Point Test Error Number 
BE160 A2K2D11 
BH110 | A2Q2 D05 
—wieovor (fenton | azaaeoa 
BH100 | A202 B10 
perenne aang Fg Fe 


7 - BH130 


Line keys reference the diagram on DATA 630. 


| =F 
*) 


OOOOOOOOO 


Ww 


Inactive 


A2K2 D05 


A2Q2 J06 


—Lost Orientation A202 U07 


A2Q2 M05 


AF TEST 2 SEQUENCE CHART DATA 638 


AF TEST 2 SEQUENCE CHART DATA 638° 


AF TEST 3 SEQUENCE CHART 


MICRODIAGNOSTIC DESCRIPTION 


Routine AF, test 3 continues the Command Overrun tests that 
were started in test 2. Test 3 attempts a Write G2 and Clock 
G2 operation during a Home Address (HA) gap. Both opera- 
tions should produce a Command Overrun indication. The 
Command Overrun indication then produces the Check End 
indication. The test Error Numbers are: 


Error Number _ Description 


38 No Command Overrun or Write G2 
3A No Command Overrun or Clock G2 
32 No Check End or Write G2 

34 No Check End or Clock G2. 


TRIGGERING INSTRUCTIONS 


Microdiagnostic Setup 


Routine AF, test 3 
1. Load AF 
2. Enter 10,03,00,00 


Scope Setup 


Sweep 5 ms/div Ch 1 A2U4D13 


Mode ’ Alt or Chop 


Trigger Ext Volts/div 0.1 
Slope (+) Probe x10 
A2L2D13 Ch 2 (See chart) 


+CE Alert Execute Ind 


+CE Alert Execute Ind 


AL TEST 3 SEQUENCE CHART DATA 642 


Legend: (—_) Inactive 
Gum Active level 
CZZ2 Tolerance 


Chart | | 
Line Line Name ALD Test Point Test Error Number 
32,34 ,38 


fame faonw [aoe 
casein feo [an 
rine a [aco 
= ae 
econ 
owen [sore 
+Check Cond BE140 
ee 
conte ove [aaezowe 
ower [ow | mrzoon 


Line keys reference the diagram on DATA 630. 


—Selected Tag Gate 


—Command Overrun 


~ 


#{=[eb=[=[=][+]*[-]F 
HEBEL 
OOOO0O0000 


DATA 646 DATA 650 


(For expanded sequence chart) 


3350 CE0982 2358835 441303 | 
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AF TEST 3 SEQUENCECHART DATA 642 


AF TEST 3 SEQUENCE CHART 


/ AP TEST 3 SEQUENCE CHART | DATA 646 
: TRIGGERING INSTRUCTIONS _ DATA 642 Hae | - ose eet | Legend: (<= Inactive 
a | (Aq nn oe | | & tas 7 Gamma «Active level 


Scope Setup 


Tolerance 


Sweep 5 ms/div Ch 1 A2Q2S07 | 

Mode Alt or Chop - Phy Index Line Name | | Test Point Test Error Number 

Trigger Ext — Volts/div 0.1 | = ee 
Slope (+) _— Probe _ x10 i | —Phy Index — | A202 S07 | © | | | | ie | 7 
A2L2D13 Ch 2 (See chart) | 
+CE Alert Execute Ind | | 


Horiz Display — Delayed Sweep (B) 

B Sweep Mode — B triggerable after delay time 
A and B Time/div — 5 ms/div 

Slope (—) 

Delay Time - Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 0.3 

Source — Int Ch 1 


3350 — 


| | CE0982 2358835 = 
Seq. 2 of 2 Part No. | 


©c Copyright, | IBM A Corporation 1976 


| —Rd Wrt Latch BD150 A2L2 Hee: 


| BH110 A2Q2 DO5 


BH130 | A202 Mos a 


—Command Overrun 


+Check Cond BE140 | A2K2 DO2 


aE —Coerce Tag Valid 1|BE140 | 
| 9 | +Check End NPL | BE160 | | 


Line keys feference the Wisgiam on DA TA 630. 


| | 441303 | | | 
| 30J3ui 76 | | 


AF TEST 3 SEQUENCECHART DATA 646 


» ay r » om Ao “™\ oy fo ™, , / a " | é » / a. y. / A hs Z : a” x » é a * | o™% fl hy . fo a7 
a if ; \ e/ \ a) : Py rer ee as ; re \ el ae Ar igh 
y/ es y/ wy a Se eer ae, y ee ar ae SS Dw a FP \ ew Set <P 7 


] j f “ . j ‘ : 
/ g ‘ : J 
kia.. * nes Keo ce ™“ ke, ies: 


AF TEST 3 SEQUENCE CHART | | AL TEST 3 SEQUENCE CHART. DATA 650 
TRIGGERING INSTRUCTIONS ee | | Legend: — hice 


GZ Tolerance 


Scope Setup 


A 
7 Ch 1 A2Q2807 oar 
Sweep 5 ms/div 1 ~Ne- Line ~ Line Name ALD Test Point Test Error Number 
Mode _ = Alt or Chop _ Phy Index No. 


Trigger Ext Volts/div 0.1 
oo eC an ee —— 
A2L2D13 Ch 2 (See chart) ) 


Horiz Display — Delayed Sweep (B) 
B Sweep Mode — B triggerable after delay time —G2 BH110 | A2Q2 DOS 
A and B Time/div — 5 ms/div 
Slope (—) —Selected Tag Gate BH130 
Delay Time-Delayed Sweep — 20 us/div 
Delay-Time Multiplier — 3.5 BH130 | A202 M05 
Source — Int Ch 1 7 ae 
| +Check Cond BE140 A2K2 DO2 
—Coerce Tag Valid BE140 A2K2 B10 
+Check End NPL BE160 A2K2 DO5 eo 


Line keys reference the diagram on DATA £ 20. 


+CE Alert Execute Ind | 2 —Rd Wrt Latch BD150 A2L2 JO3 oO 


A202 G05 


3350 CE0985 2358836 | 441303 | | 
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TROUBLE NOT FOUND 


DATA 990 — DATA 996 contains aids for problem resolution 
where insufficient error information is available to follow the 
maintenance analysis procedure. It may also be used as an aid 
in analyzing intermittent errors. 


The DATA section describes the controller operations 
required for the transfer of Read/Write data between the 
storage control and the device. 


READ OPERATION 


The drive transfers clock, data, and Index information to 

the controller where it is analyzed to determine orientation. 
Once orientation is established, the controller deserializes the 
data and controls the transfer of the deserialized data over the 
control interface to the storage control. The controller 
processes error detection and correction data to determine 
the validity of the data read and to provide correction 
information when possible. The controller provides status 
information at the completion of the operation which 
indicates the success of the preceding operation (Normal 
End or Check End). 


WRITE OPERATION 


The Write operation is normally preceded by a Read operation 
to establish orientation. The controller requests information 
from the storage control and receives the information. The 
information is then serialized by the controller and sent to 

the drive. The controller creates the error detection and 
correction information and causes it to be written at the end 
of each record. The controller creates the gaps that 

separate and identify the various record components. During 
Format operations, the controller controls or initiates the 
erasure of unwanted data. 


CIRCUIT DESCRIPTION 


Circuit description by card location for the controller 
DATA section is listed for reference. 


A2F2-(BAxxx), Bus In, Bus Out 


This card has little effect on the DATA section and contains 
the following circuits: 


e Final Control Interface Bus In Assembler and MST to 
NPL converter. 


« Device Interface Bus In receiver and converter. 
e Device Interface Bus Out driver and converter. 
e Controller Bus In Parity Checker and generator. 


e Device Bus In Parity Checker circuits. 


- | cKos00 | 2358619 
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A2G24~BFxxx), Polling and Selection 


This card has limited effect on the DATA section and contains 
the following circuits: 


e Control Interface Bus Out receiver and converter. 


e Receivers and converters for various other Control 
Interface control lines such as Recycle, Response, 
Sync Out, etc. 


e Control Interface Tag Bus receivers and converters. 
@ Partial operation code decode circuits. 

e Address compare and selection circuits. 

e Polling and Attention handler circuits. 

e Device type code generation. 

e The Check latch 1 of 8. 


A2K2-~BExxx), Assembler Bus and Response 


e Contains a seven-way assembler: 


R/W Status 

Controller Error 1 

Controller Error 2 

ECC Zeros Detected 

ECC Correction bits (ORed with various other data) 
CE Data Bits 

Data Bits 


® Generates Controller Check, Normal End, Check End, and 
Tag Valid. 


e Contains the drivers for Control Interface control 
lines such as, Normal End, Check End, Select Active, 
etc. | , . 


A2L24~BDxxx), Operation Controls and CE 


Controls — | | 


e Contains the Operation decode, Bus Controls, CE 
Display. 


® Contains the R/W Latch and Device Tag Bus. Controls drivers 


and converters, Status Monitor Check Latch, and CE 
Diagnostic controls. | 


A2N2-(BKxxx), Track Used Counter 


e Contains the Track Used Counter and the Track Used 
Counter Parity Check circuits. 


A2P2—(BGxxx), Gap Counter 


Contains the Gap Counter and controls and Gap Counter 
Check circuits. 


Controls R/W Operation termination and ECC 
timings. 


A2Q2~BHxxx), R/W Macro Card 


Contains the Read and Write operation decode 
circuits. 


Checks command timing. 
Establishes orientation. 
Controls: 


Read Gate 

Write Gate 
Address Mark Gate 
Unsquelched 


Processes Index Alert information. 


Provides Status information relative to R/W 
operations. 


A2R2~BLxxx), Reorientation Counter 


Establishes precise reorientation controls necessary 
for certain Retry operations. 


Contains the Reorientation Counter Check and the 
Missing Data Pulse detector. 


Contains the Missing Servo Pulse detector and the 
Phase Error detector. 


A2R4~BBxxx), ECC Card 


Contains the ECC Shift register and ECC Zeros 
detector. 


Provides output for the ECC Hardware Check circuits. 
Contains the ECC Correction Pattern outputs. 


Provides Track Used Counter output gating. 


TROUBLE NOT FOUND DATA 990 


A2S2~BCxxx), SERDES 


e Contains the serializing and deserializing circuits. 
e Recognizes Sync Bytes and Address Marks. 


e Provides controls and input to the ECC Shift register 
and accepts output from the ECC Shift register. 


e Receives and buffers Write information for the 
serializer. 


e Buffers and transmits data from the deserializer. 


e Provides pulses for the synchronization of data 
between the storage control and the controller. 


e Contains the (SERDES) Shift Register Parity Check; 
Write Data Check, and ECC Hardware Check. 


e Contains the Sync Out timing error which is an 
indication of a Data Overrun. 


A2T2~BJxxx), VFO 


e Encodes serial data for recording on the disk. 


@ Developes the major timing pulses for operating the | 
string. | 


e Provides the interface for data and servo pulses 
between the drive and the controller. 


TROUBLE NOTFOUND DATA 99@ 


_ TROUBLE NOT FOUND r : a _ ae rrouste Not rounn DATA 992 — 


Controller 


Drives 2 and 3 —_ | . ee. Drives 0 and 1 


HDA 


| a _ HDA 
| A1A3 A1A2 | | A1A2 A1A3 


T 


A1Y4 A1U2**| 


Same cable pattern for additional modules. 


O1C 


A1B2 A1Y3** 


A1V2 A1A2 | From/To 
A1V3 A1A3 storage 
A1U2 A1B2 control 


interframe | 
Connector 01A-A1 Board 01A — A2 Board 
O1E 


From/To next 
T controller or 
terminator 


“Terminates in the last drive of the controller string. 
** A1Y3 is located above A1H2, A1J2, and A1K2. 
A1Y4 is located above A1L2, A1M2, and A1N2. 


To tailgate as shown for 
basic machine. 


O1B Board 
(Tailgate) 


Interface A 


DATA PATH CABLES 


The cables and connectors shown on this page can cause 
Data section errors and other failing conditions. 


From/To 
storage 
control 
The connectors should be checked to make sure that they are 
properly seated and that the contacts or pins are not bent. 


The cables should be checked to make sure that they are not 

frayed, pinched, or broken. ee, 
From/To next 

_controller or 
terminator 


Refer to CTL-1.993 for more cable check suggestions. 


Terminators must be installed in the positions shown in the 
last drive of a controller string. Be sure that they are 
properly seated (see INST 6). 


Interface B - 


O1B Board 
(Tailgate) 
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“TROUBLENOTFoUND DATA 992 
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TROUBLE NOT FOUND 


Check the voltage in the controller and the drive in CE 
Mode as shown in Figures 1 and 2. Exit to the indicated 
page entry if problems are suspected or further 
information is required. See PWR 90 for complete 
voltage check procedures. 


Figure 1. Voltage Chart for the Controller 


a 
-4V A2T2 BO6 | -3.84 to -4.16V 0.04 V p—p | PWR 55,B 
+6V A2T2 G11] +5.76 to +6.24V 0.08 V p—p | PWR60,A 


Figure 2. Voltage Chart for the Drive 


Maximum 
Po} 

AC Ripple 
-4V A1C2 (A1T2) BO6 | —3.85 to -4.50V| 0.23 V p—p | PWR 255, A 
+6V A1F2 (A102) B11 | +5.76 to +6.24Vj} 0.08 V p—p | PWR 260, A 

Voltages are distributed to the A2 Board by several plug-on 


connectors. Figure 3 contains the test points and connector 
locations for all of the plug-on connectors on the A2 Board. 


Figure 3. Plug-on voltage connector list 


+6 | 


A2F2 B11 | A2E2 B11 
A2D2 $11 | A2E2 $11 
A2K2 B11 | A2L2 B11 
A2M2 $11 | A2L2 $11 


A2T2 G11 | A2T2 B11 


A2T2 BO6 | A2S2 BOG 

A2T2 G06 | A2S2 G06 

A2D2 BOG | Planar 
Conn.” 


“Located at the top of the A2 Board. 


( 
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Scope the basic timing pulses to verify proper timing and It is critical that the pulses shown have the propery Index Alert pulses should occur at the rate of one each 


operation. Load routine B4 and enter: 10, 83, 00, 85, relationship in order to satisfy the timing tests that result 16.667 milliseconds or once each disk revolution. 
~ 00, 42, 64, 05, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00. - in microdiagnostic routine stops that lead to the DATA Py! ne are nee eer ee 
This loop selects the CE drive, sets Read/Write to cause section. The rise of pulses identified by B must follow Dises atestieastls p 


Servo pulses to drive the VFO, delays 200 milliseconds, _ the rise of pulses A by 0.835 + .025 microseconds. The grounded. All except —Servo In are MST-1 voltages. 


and then resets Read/Write. 


Scope Setup 


Sweep — 0.1 us/div 
Trigger A Int 


Slope (as shown in chart) 


Ch 1 (see chart) 


Scope Setup 


Sweep 0.2 us/div 
Trigger A Int 
Slope (as shown in chart) 


Ch 1 (see chart) 


Scope Setup 


Sweep 2 ms/div 

Trigger A Int 
Slope (—) 

Ch 1 A2Q2J11 — 
Index Alert 
volts/div 0.1 
probe 


CE0994 2358620 
3350 Seq. 2 0f 2 | Part No. 


© Copyright IBM Corporation 1976 


rise of pulse D must follow the rise of pulse C by 1.669 + —Servo In should be 0 Vde to —0.6 Vdc. | 


0.05 microseconds. 


Raw Servo Data 


Legend: (-__] Inactive 
wm «Active level 
CZZ7A Tolerance 


Chart 
Line 


2 
ro) 


+Reorient Servo Clock BL140 A2R2 D13 


To see the timing relationship: Sync on Int Ch 1 and leave the Ch 1 probe on —Bit Ring O Pwr. 
Use the Ch 2 probe to scope the other Bit Ring lines. 


—Bit Ring 1 Pwr BC130 A2S2 D11 
—Bit Ring 3 Pwr BC130 A2S2 D13 
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